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-The MAILING DATE of thisjiommunication appears on the cover sheet with the correspondence address - 

THE REPLY FILED 20 December 20Q6 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE. 

1 . □ The reply was filed after a final rejection, but prior to or on the same day as filing a Notice of Appeal. To avoid abandonment of 
this application, applicant must timely file one of the following replies: (1) an amendment, affidavit, or other evidence which 
places the application in condition for allowance; (2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41 31 • or (3) 
a Request for Continued Examination (RCE) in compliance with 37 CFR 1 .1 14. The reply must be filed within one of the following 
time penods: 

a) □ The period for reply expires months from the mailing date of the final rejection. 

b) 13 The period for reply expires on: (1) the mailing date of this Advisory Action, or (2) tite date set forth In the final rejection, whicheveris later In 

no event, however, will the statutory period for reply expire later than SIX MONTHS ftom the mailing date of the final rejection. 

Examiner Note: If box 1 Is checked, check either box (a) or (b). ONLY CHECK BOX (b) WHEN THE FIRST REPLY WAS FILED WITHIN 

TWO MONTHS OF THE FINAL REJECTION. See MPEP 706.07(f). 
Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate extension tee 
have been filed is the date for purposes of detemiining the period of extension and the corresponding amount of the tee. The appropriate extension fee 
under 37 CFR 1 . 1 7(a) is calculated from: (1 ) the expiration date of the shortened statutory period for reply originally set in the final Office action- or (2) as 
set forth in (b) above, if checked. Any reply received by the Office later than three months after the mailing date of the final rejection, even if timely filed 
may reduce any earned patent temi adjustment. See 37 CFR 1.704(b). "leu, 
NOTICE OF APPEAL 



2. □ The Notice of Appeal was filed on _. A brief in complianGe with 37 CFR 41 .37 must be filed within two months of the date of 

filing the Notice of Appeal (37 CFR 41 .37(a)), or any extension thereof (37 CFR 41 .37(e)). to avoid dismissal of the appeal. Since 
a Notice of Appeal has been filed, any reply must be filed within the time period set forth in 37 CFR 41 37(a) 
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3. □ The proposed amendment(s) filed after a final rejection, but prior to the date of filing a brief, will not be entered because 

(a) □ They raise new issues that would require further consideration and/or search (see NOTE below); 

(b) □ They raise the issue of new matter (see NOTE below); 

(c) □ They are not deemed to place the application in better fbmi for appeal by materially reducing or simplifying the issues for 

appeal; and/or 

(d) □ They present additional claims without canceling a corresponding number of finally rejected claims. 

NOTE: . (See 37 CFR 1 .1 16 and 41 .33(a)). 

4. □ The amendments are not in compliance with 37 CFR 1 .121 . See attached Notice of Non-Compliant Amendment (PTOL-324). 

5. □ Applicant's reply has overcome the following rejection(s): . 

6. □ Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the 

non-allowable claim(s). 

For purposes of appeal, the proposed amendment(s): a) □ will not be entered, or 
how the new or amended claims would be rejected is provided below or appended. 
The status of the claim(s) is (or will be) as follows: 
Claim(s) allowed: None . 
Claim(s) objected to: None . 
Claim(s) rejected: 1-11 . 
Claim(s) withdrawn from consideration: None . 
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8. □ The affidavit or other evidence filed after a final action, but before or on the date of filing a Notice of Appeal will not be entered 
because applicant failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and 
was not earlier presented. See 37 CFR 1 .1 16(e). 

9. □ The affidavit or other evidence filed after the date of filing a Notice of Appeal, but prior to the date of filing a brief, will not be 
entered because the affidavit or other evidence failed to overcome aH rejections under appeal and/or appellant fails to provide a 
showing a good and sufficient reasons why it is necessary and was not eariier presented. See 37 CFR 41 .33(d)(1). 

1 0. □ The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached 
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The request for reconsideration has been considered but does NOT place the application in condition for allowance because 
See Continuation Sheet 

12. □ Note the attached Infonmation Disclosure Statement(s). (PTO/SB/08) Paper No(s) 
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Continuation of 1 1 . does NOT place the application in condition for allowance because: Applicant's arguments has been fully considered 
but are not persuasive. 

Applicant argues that "Staples describes a method for enabling a remote user to maintain a virtual presence at a corporate office including 
access to ail facilities provides by the corporate office telephone system ... . but the main aspect of the invention is that it provices the 
ability to receive home telephone calls on the same communication line used for the virtual presence connection to the corporate office" 
(Remarks, pages 5-6). This is irrelevant. 

Applicant argues that the virtual presence server is situated at a corporate office and therfore is not a part of public telecommunication 
network as claimed. Examiner respectfully submits that even though the virtual presence server is situated at a corporate office, the 
virtual presence server supports one or more user telephony communication devices via the public switched telephone networl< (PSTN) 
(col. 5, lines 28-30). Furthermore, this is a 103 rejection, the secondary reference Borst cited for the feature of storing in a public 
switching center (Fig. 1 ; col. 3, lines 1-12). 

Applicant argues that 'The Examiner does not specifically identify the reasons why one skilled in the art would have been motivated to 
select and combine the teachings of Staples and Borst. Examiner restpecfully disagrees. Staples teaches the virtual presence server 
interfaces to a PBX for routing the remote's user office calls to the remote user at the remote location. Borst teaches network ACD (Fig. 
1) connect to public switching network 100 which includes switching nodes 101 and call allocator 103 which stores program controlled for 
routing calls to one of ACD systems 110-112 (col. 2, lines 54-67; col. 1, lines 13-16). Switching nodes 101 provide alternate destination 
redirecUon, infomiation such as call type, called number, etc. are stored in switching nodes of PSTN (col. 3, lines 1-12). The combination 
of the two references would achieve the modification of storing connection infomiation in memory in virtual presence server in the office in 
Staples to have the information stored in public switching network, hence the combination of the Staples and Borst teaches the claims 
invention. 
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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS fronfi the mailing date of this communication. 

- Failure to reply within the set or extended period for reply w\\\. by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33) 
Any reply received by the Office later than three months after the mailing date of this communication, even If timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication{s) filed on amendment filed 7/5/06 . / 
2a)^ This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 21 3. 

Disposition of Claims 

4) 13 Claim(s) 1-11 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Ciaim(s) is/are allowed. 

6M Claim(s) Ml is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim{s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10)n The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * c)^ None of: 

1 . □ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment filed 7/5/06 has been entered. Claims 1-1 1 have been 
amended. No claims have been cancelled. No claims have been added. Claims 1-1 1 
are still pending in this application, with claims 1 and 10 being independent. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC § 103 

3. Claims 1-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Staples et al. (U.S. Patent 5,889,845) In view of Borst et al. (U.S. Patent 6,366,668). 

As to claim 1 , Staples et al. teaches a method for redirection of 
telecommunications links comprising: redirecting a telecommunications which has been 
set up to a first telecommunications connection {remote user's office calls) to a second 
communications connection {remote user at remote location); transmitting information 
data which reflects a connection Identification In parallel with the user data via the 
telecommunications link (col. 2, line 61 through col. 3, line 10); and storing, in a PBX via 
the PSTN (col. 5, lines 28-30) for the first connections connection (Fig. 2) and a public 
switching center for the second telecommunications connection (PBX 1 12 via the 
PSTN) the connection Identification of the first telecommunications connection, of the 
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connection identification of the second telecommunications connection (Fig. 1 ; abstract 
- where Staples discussed a method for diverting telecommunications connections for 
line identifications of a private branch exchange in a public switching office information 
stored to a telecommunications terminal with reference to the diverted 
telecommunications connections directed to one of the lines) and status information 
which states whether the redirection should be carried out, and In that the redirection to 
the second telecommunications connection is performed in the public switching center 
for the first telecommunications connection (Figs. 12 and 14; col. 22, line 56 through col. 
23, line 11). 

What Staples differs from the instant application is that In Staples, connections 
identification information storing in memory 344 in virtual presence server 106 which is 
in the office, while the instant application the information is stored in a public switching 
center. 

Borst et al. teaches network ACD (Fig. 1) connect to public switching network 
100 which includes switching nodes 101 and call allocator 103 which stores program 
controlled for routing calls to one of ACD systems 110-112 (col. 2, lines 54-67; col. 1 , 
lines 13-16). Switching nodes 101 provide alternate destination redirection, information 
such as call type, called number, etc. are stored in switching nodes of PSTN (col. 3, 
lines 1-12). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teachings of Borst into the teachings of Staples 
for the purpose of saving cost for maintaining one database in the network over 
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maintaining each individual database in each ACD. For example, in a business 
environment, there is no need to buy equipment, maintain, and fix them instead utilize 
from the network. Furthermore, since switching nodes 101 of PSTN 100 administered 
all routings decisions, there is no requires for hardware and software development to 
implement, again there would be saving on extra hardware cost, as discussed by Borst, 
(col. 2, lines 22-35). 

As to claims 2, 4, and 1 1 , Staples et al. teaches the status of the redirection of 
the telecommunications links for the first telecommunications connection to the second 
telecommunications connection (Figs. 12 and 14; col. 22, line 56 through col. 23, line 
11); setting up a telecommunications link from the second telecommunications 
connection to a third telecommunications connection and when setting up a 
telecommunications link from a third telecommunications connection to the second 
telecommunications connection, the information data which is transmitted in parallel 
with the user data by means of the telecommunications link is modified in the public 
switching centers such that it reflects the connection identification of the first 
telecommunication connection instead of the connection identification of the second 
telecommunication (abstract; col. 3, lines 10-40). 

As to claim 3, Staples et al. teaches the first telecommunications connection is a 
connection within a private branch exchange (Fig. 2). 

As to claim 5, Staples et al. teaches when an extension internal connection 
identification is entered, a telecommunications link, which originates from the second 
telecommunications connection is passed to the private branch exchange and to the 
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corresponding private branch exchange connection (Figs. 19 and 20; col. 28, lihes 11- 
30). 

As to claim 6, Staples et al. teaches one differentiation of the status information 
is temporarily switched off by entering a specific control signal (col. 3, lines 41-54). 

As to claim 7, Staples et al. teaches activating redirection by entering an access 
code (col. 2, lines 55-60; col. 19, lines 56-67; col. 20, lines 23-51). 

As to claim 8, Staples et al. teaches permanently presetting the second 
telecommunications connection {remote user at remote location), which is associated 
with the first telecommunications connection {remote user's office calls). 

As to claim 9, Staples et al. teaches the second telecommunications connection 
which is associated with the first telecommunications connection is selected freely by 
transmission of a control signal when the redirection is activated (col. 20, lines 9-17; col. 
28, lines 21-57). 

Claim 1 0 is rejected for the same reasons as discussed above with respect to 
claim 1 . Furthermore, Staples et al. teaches having means for modification of 
information data that reflects a connection identification (virtual present server 106). 

Response to Arguments 

4. Applicant's arguments filed 7/5/06 have been fully considered but they are not 
persuasive. Applicant's arguments are addressed In the above claims rejections. 

Applicant argues that "The calls to the user's home telephone are directed to the 
virtual presence server, too, and then routed by the virtual presence server to the user's 
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home telephone while the user is connected to the corporate office ... Consequently, 
the system in Staples provides remote and transparent telephony and data access to 
the corporate office PBX and LAN..." (remarks, page 2). Examiner respectfully submits 
that this is irrelevant. Furthermore, Staples teaches the virtual presence server 
supports one or more user telephony communication devices via the public switched 
telephone network (PSTN) (col. 5, lines 28-30). 

Regarding Applicant's remarks about the Borst reference (remarks, last 
paragraph of page 2 and first paragraph of page 3), first of all. Examiner respectfully 
submits that this is irrelevant. Secondly, Examiner cited Borst for the missing feature of 
storing in a public switching center the connection identification of the 
telecommunications connection in Staples. The combination of the two references 
would achieve the modification of storing connection information in memory in virtual 
presence server in the office in Staples to have the information stored in public 
switching network, hence the combination of the Staples and Borst teaches the claims 
invention. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 



Application/Control Number: 10/069,790 Page? 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quynh H. Nguyen whose telephone number is 571-272- 
7489. The examiner can normally be reached on Monday - Thursday from 6:30 A.M. to 
5:00 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wing Chan, can be reached on 571-272-7493. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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[57] ABSTRACT 

Asystem and method for enabling a remote user to maintain 
a virtual presence at a corporate oflSce and behave substan- 
tially as if the user were physically present at the corporate 
office. First the remote user establishes a virtual presence 
connection at the corporate office, including providing iden- 
tification and security information. Once the remote user is 
connected, the virtual presence server instructs the corporate 
PBX to automatically forward all calls to the remote user. 
The virtual presence server also routes email, faxes, and 
LAN data to the remote user. The virtual presence server 
also extends the corporate PBX and corporate LAN features 
to the remote user, just as if the remote user were physically 
located in the corporate ofSce. According to the invention, 
the remote user makes outgoing telephone calls, sends faxes, 
transmits data, sends email and performs Internet access as 
if the remote user were physically present in the corporate 
ofSce. The virtual presence server and/or the user commu- 
nication device also performs a call forwarding operation to 
call forward telephone calls made to the user's home to the 
virtual presence server at the corporate ofSce. These calls are 
then routed through the virtual presence server to the user's 
home. Thus the user can receive home telephone calls while 
the user is cormected to the corporate office, wherein the 
home telephone calls are received on the same telephone 
fine which is being used for the virtual presence connection. 

99 Claims, 21 Drawing Sheets 
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User Telephony Communications 
Device And Forwarded To The 
Virtual Presence Server At The 
Corporate Office To The User 
Telephony Communications Device 
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SYSTEM AND METHOD FOR PROVIDING A remote computer system. The user enters commands into the 

REMOTE USER WITH A VIRTUAL local computer, either through a command Une or a graphical 

PRESENCE TO AN OFFICE user interface (GUI), and software executing on the local 

computer transmits the commands from the local computer 
CONTINUAnON DATA 5 to the remote computer. The remote computer executes the 

~n - ■ ^ cno I- c XT r^iccr^ commands and provides the output or responsc back to the 

This IS a continuation of U.S. application Ser. No. 08/559, inral r-r,m™itpr 
472 titled "System and Method for Providing a Remote User computer. 

with a Virtual Presence to an Office" and filed Nov. 15, 1995, Apphcant is aware of products from vanous PBX vendors 
whose inventors are Leven E. Staples, W. B. Barker, and P™^''^^ ^ '^^Sf^^ °^ connectivity to the remote ofBce 

Kenneth L. Witt, which issued on Jun. 9, 1998 as U.S. Pat. " '•*!f'' "Pon certam types of transmission media, such as 
No. 5,764,639. ISDN. Apphcant is specilically aware of a product from 

Siemens Rolm referred to as the Rolm Officepoint Commu- 
FIELD OF THE INVENTION nications system, which provides an integrated ISDN system 

for remote and small offices. Applicant is also aware of 
The present invention relates a system and method which 15 products offered by various remote access vendors which 
provides connectivity between one or more remote users and provide data only connectivity to the remote office. These 
a corporate office, wherein the remote users have a virtual products generally do not address the voice communication 
presence at the corporate office, including access to the requirements of the user. Further, these products do not 
facilities and features provided by the corporate office tele- address the particular requirements of the road warrior. 

Therefore, a system and method is desired which provides 



le system and local area network, wherein the 
also provides the ability to receive home telephone calls on ^omiectivity between a remote computer or ™u- 
commumcation hne used for the virtual presence ^^^^^^ ^^.^ ^ ^^^^ ^^^^^^ ^^^^^^ 
provides remote and transparent telephony and data access 
DESCRIPTION OF THE RELATED ART 25 1° "l'' '=°'P°"'« "^'^ ^"Z^^ branch Exchange (PBJQ and 
local area network (LAN). A system and method is also 
Connectivity between remote workers and an office is desired which provides a remote user with a virtual presence 
becoming increasingly important in today's business cU- at the corporate office, including access to all of the facilities 
mate. Business people who travel, commonly referred to as and features of the corporate office PBX and LAN. It would 
"road warriors", desire to "stay connected" to the corporate also be highly desirable for a user to be able to receive home 
office as much as possible. In addition, a current trend in telephone calls while the user has a virtual presence con- 
business is the "telecommuter", e.g., an employee who nection to the corporate office. It woidd further be desirable 
works primarily at home and is remotely connected to the for the user to be able to receive home telephone calls on the 
corporate office. Another recent trend in business is referred same telephone line or communication Hne being used for 
to as the "remote small office" (RSO) or "branch office" the virtual presence connection. 
(BO), wherein a group of workers or employees are in a 

location remote from the company's headquarters or coipo- SUMMARY OF THE INVENTION 

rate office and are electronically cormected to the corporate The present invention comprises a system and method for 

office. enabling a remote user to maintain a virtual presence at a 

In each of the above situations, the remote individuals corporate office. The present invention allows a remote user 

require remote and transparent connectivity to the corporate to connect to a corporate office and behave just as if the user 

office, including connectivity to the corporate office bcal were physically present at the corporate office. Thus the 

area network (LAN) and the corporate office private branch remote user's telephone behaves as a PBX extension. In 

exchange (PBX) or Centrex Facility. In the present addition, the remote user may send and receive faxes and 

disclosure, a PBX and a Centrex Facility, as well as other email, have Internet access and maintain LAN connectivity, 

types of telephony server systems, are referred to collec- just as if the user were present at the corporate office, 

tively as a PBX for convenience. Further, the remote indi- The remote computer system includes a user telephony 

viduals desire a "virtual presence" at the corporate office, communications device, and the remote computer executes 

wherein the remote users operate remotely just as if they virtual presence software according to the present invention, 

were physically located in the corporate office. The corporate office includes a virtual presence server 

As corporations move away from mainframe based sys- according to the invention which connects to the corporate 
tems to PC based systems and local area networks (LANs), PBX and also to the corporate LAN. The virtual presence 
the options for remote connectivity have improved. In server executes software which enables the remote user to 
general, personal computers and LANs facilitate remote maintain a virtual presence at the corporate office, 
access to computing resources. Remote connectivity is also 55 When the remote user desires to establish a virtual pres- 
made possible with the arrival of affordable, reUable, digital ence at the corporate office, the remote user directs the user 
telecommunications services and inexpensive network hard- telephony communications device to dial the virtual pres- 
ware. Currently, a variety of digital telecommimications ence server and establish a connection. This includes pro- 
services now support remote connections to enterprise viding identification information and security information to 
networks, among these being Frame Relay, ISDN, Digital 50 the virtual presence server. 

Data Service, and Tl. Once the remote user is connected, the virtual presence 

Current remote connectivity software solutions provide server instructs the corporate PBX to automatically forward 

remote access between computer systems at different physi- the remote user's office caDs to the remote user at the remote 

cal locations. For example, one class of remote connectivity location. The virtual presence server preferably performs a 

software, referred to as "remote control software", allows a 65 remote access call forwarding operation to direct calls that 

user at a local computer system to control and manipulate a are made to the remote user's office telephone number to be 

remote computer system as if the user were present at the forwarded to the virtual presence server. The virtual pres- 
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ence server then routes these forwarded telephone calls to 
the user telephony communication device being used by the 
remote user. Thus, external parties which call the user at the 
office are automatically routed to the remote user by the 
virtual presence server. 

The virtual presence server also routes email, faxes, and 
LAN data to the remote user. The virtual presence server 
also extends the corporate PBX and corporate LAN features 
to the remote user, just as if the remote user were physically 
located in the corporate oflSce. 

The present invention enables the concept of virtual 
presence or "telepresence", whereby a user at a remote 
location has the full capabihties and user interfaces of the 
corporate office just as if the user were physically located at 
the corporate ofBce. Thus the telephone of the remote user 
mirrors the telephone the user sees at the corporate office, 
including substantially the same button configurations at 
substantially the same locations and performing substan- 
tially the same functions. According to the present invention, 
the remote user dials the local extension number or DID 
(direct inward dialing) number of co-workers in the corpo- 
rate office, and can be reached with a local extension 
number, just as if the remote user were physically located in 
the corporate office. 

According to the invention, the remote user makes out- 
going telephone calls, sends faxes, transmits data, sends 
email and performs Internet access as if the remote user were 
physically present in the corporate office. Likewise, incom- 
ing calls, faxes, data transmissions and email received at the 
corporate office are routed to the remote user as if the remote 
user were physically present in the corporate office. 

Therefore, a co-worker or external party who telephones 
the user at the corporate office, or sends email or a fax to the 
user at the corporate office, is unaware that the user is 
actually not physically located at the corporate office, but 
rather is at a remote location. In general, a secretary or 
receptionist located just outside the user's physical corporate 
office location is unable to discern, without opening the 
door, whether the user is located in his office at the corporate 
office or at a remote location. 



The present invention includes methods for disconnecting 
and re-establishing virtual presence to reduce message rate 
charging. When a connection first occurs, the system deter- 
mines if message rate charging is in effect. If so, and if the 
user desires temporary disconnects, the remote computer 
system monitors activity and disconnects after certain 
elapsed periods of inactivity. When the remote user desires 
to contact the corporate office, or the virtual presence server 
desires to route data to the remote user, then the respective 
natically and transparently i 



BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention can be 
obtained when the following detailed description of the 
. preferred embodiment is considered in conjunction with the 
following drawings, in which: 

FIGS. 1 and 2 illustrate a system wherein a remote user 
maintains a virtual presence to a corporate office according 
to the present invention; 
10 FIGS. 3-5 illustrate various embodiments of the virtual 
presence system of the present invention; 

FIG. 6 illustrates the individual remote worker logic 
configured as a PC Card adapted for connecting to the 
remote computer system of FIG. 1; 

FIGS. 7 and 8 are block diagrams illustrating embodi- 
ments of the individual remote worker unit of FIG. 1; 

FIG. 9 illustrates a conceptual block diagram of the 
operation of the modem of FIG. 7; 
20 FIG. 10 is a block diagram of the virtual presence server 
of the preferred embodiment; 

FIG. IIA illustrates a standard DSVD hardware model 
according to the prior art; 

FIG. IIB illustrates a modem architecture according to 
25 the present invention; 

FIG. 12 is a flowchart diagram iUusfrating operation of the 
individual remote worker unit of the present invention; 

FIG. 13 is a flowchart diagram illustrating operation of the 
virtual presence server of the present invention; 

FIG. 14 is a flowchart diagram illustrating operation of the 
virtual presence server of the present mvention; 

FIG. 15 is a flowchart diagram illustrating operation of the 
remote user accessing the corporate office; 
35 FIG. 16 is a flowchart diagram illustrating operation of the 
virtual presence server accessing the remote user; 

FIG. 17 is a flowchart diagram illustrating operation of the 
virmal presence system where the virtual presence server 
performs a call forwarding operation to forward the user's 
40 office extension telephone calls to the virtual presence 



tabUsh virtual presence and perfc 
These reconnects preferably occur transparently to the user, 
and thus a vhtual presence is maintained from the user's 
perspective, even during temporary disconnects. 

For the telecommuter, the present invention optionally 
performs a remote access call forwarding operation to 
mstruct the telephone company Central Office to automati- 
cally route calls made to the telecommuter's home number, 
i.e., personal calls, to the corporate office. These calls are 
forwarded to the virtual presence server as described above 
and are then routed to the telecommuter's home by the 
virtual presence server. Thus when a telecommuter is con- 
nected to the corporate office according to the virtual pres- 
ence system of the invention, an external party who attempts 
to call the telecommuter at home is not blocked out, but 
rather is routed through the corporate office virtual presence 
server to the telecommuter. 



FIG. 18 is a flowchart diagram illustrating operation of the 
virmal presence server receiving a telephone call to the 
user's ofBce extension and routing the call to the user's 
' remote location; 

FIGS. 19 and 20 are a flowchart diagram illustrating 
operation of the virtual presence system where the system 
performs a caU forwarding operation to forward calls from 
external parties through the virtual presence server to the 
user's remote location. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 
FIG. 1— Virtual Presence System 

55 Referring now to FIG. 1, a block diagram of a Remote 
Connectivity and Virtual Presence System according to the 
present invention is shown. As shown, a user who is remote 
from his/her "corporate office" utilizes a computer system or 
other communications device, referred to generally as com- 

60 puter system 102, to communicate and/or connect with the 
corporate office, also referred to as the home office. In the 
present disclosure, the term "corporate office" is intended to 
generally mean an office location or a data site where a 
remote user is desired to be connected. In general, the 

65 corporate office will be a headquarters office or corporate 
office, a government agency office, or another type of office, 
to which the user desires a "virtual presence." 



5,889,845 

5 6 

The remote user preferably uses a computer system, such cations devices and/or use other types of a 

as laptop 102, to connect to the corporate olEce. The remote media, as desired, 

user may also use other types of communication devices. As shown in FIG. 2, the corporate ofEce may also include 

such as a personal digital assistant (PDA) or a cellular » remote access server 108 and/or a bridge router for 

phone, as desired. The computer system 102 includes a user 5 performing more conventional remote access functions, 

telephony communication device 104 (FIG. 2) according to Alternatively, the virtual presence server 106 includes 

the present invention which provides transparent telephone remote access software for perfomiing remote accessing 

and data connectivity and virtual presence to the corporate functions m addition to the virtual presence functions of the 

office. The user telephony communication device 104 pref- present invention. 

erably comprises a hardware card and/or software comprised lo ^ "'^ ."^"^ ""^y ""^^r ^ telecommuter 

in the computer system 102 which facilitate the remote °7 road warrior, or may be a resident in a branch office, also 

connectivity and vitual presence. '^^^"^^ '° ^""^^ t7\^^t 

Ti, .1 u ■ J ■ inj 1 remote user preferably uses a computer system 102 which 

TTie user telephony commumcation device 104 couples j^^i^j,^ , ^^^^^ communication device 104. The 

through a communication mechanism or channel to a virtual telephony communicaUon device 104 comprised in the 
presence server 106 at the corporate office, i.e., the office 15 remote computer system 102 and used by the remote user 

where the user desu-es to have a "virtual presence" or have may comprise either an analog modem 184 or an ISDN 

"telepresence". In the preferred embodiment, as shown, the terminal adapter 182, or another type of communications 

communication mechanism is the public switched telephone device, as mentioned above. It is noted that the computer 

network (PSTN), using either conventional analog transmis- 102 and/or user telephony communication device 104 may 
sion or ISDN (Integrated Services Digital Network) trans- 20 connect to the PSTN using any of various communications 

mission. In the present disclosure, the term "public switched devices and any of various communications media, as 

telephone network" (PSTN) includes any of various types of desired. In the present disclosure, the term "user telephony 

communications mechanisms, including analog or digital communications device" is intended to include analog 

telephony transmission as mentioned above, DSL (Digital modems, ISDN terminal adapters, ADSL or ATM devices. 

Subscriber Line), such as ADSL or HDSL, ATM 25 and any of various other types of communications devices 

(Asynchronous Transfer Mode), FDDI (Fiber Distributed which use any of various types of communications media. 

Data Networks), and Tl Unes, among others. The virtual presence server 106 located at the corporate 

The virtual presence server 106 preferably supports one or office connects to the corporate PBX 112 as one or more 

more user telephony communication devices 104 via the extensions and connects to the corporate LAN 114 as one or 

public switched telephone network (PSTN). The virtual 30 more remote terminals. LAN nodes, or a separate LAN 

presence server 106 at the corporate office preferably sup- segment. The virtual presence server 106 then provides these 

ports a mixture of simultaneous analog and ISDN connec- features over the public switched telephone network (PSTN) 

tions for connecting to various user telephony communica- to a remote site, i.e., to the remote user. Thus, the virtual 

tion devices 104. The virtual presence server 106 is presence server 106 of the present invention operates to 

preferably a high performance computer system executing 35 extend PBX features, as well as LAN features, to the remote 

virtual presence software according to the invention. users. It is noted that the system shown in FIGS. 1 and 2 does 

The virtual presence server 106 interfaces to a telephony not include a key system or PBX intervening between the 

server 112, such as a private branch exchange (PBX) or virtual presence server 106 and the remote users. 

Centrex unit in the coiporate office. In embodiments where The user telephony communication device 104 in the 

the corporate office includes a call server instead of a 40 computer system 102, as well as the virtual presence server 

conventional PBX, the virtual presence server 106 connects 106 at the corporate office, allow a remote user to seamlessly 

to the call server. In the present disclosure, the term "tele- access and use resources at the corporate office, such as the 

phony server" is intended to include a PBX, Centrex system, corporate office private branch exchange (PBX) 112 and 

and other devices or systems which perform telephony local area network (LAN) 114. Thus, a remote user with a 

switching services or functions. Also, the term "PBX" is 45 virtual presence connection according to the present inven- 

used herein to be equivalent to "telephony server" for tion has all of the facilities and features provided by the PBX 

convenience. 112 and LAN 114 at the corporate office while working fiom 

In one embodiment, the virtual presence server 106 per- a remote location, 

forms the functions of a call server as well as a virtual Further, the present invention enables the concept of 

presence server. For example, the virtual presence server 50 virtual presence or "telepresence", whereby a user at a 

106 in one embodiment comprises a SCSA (Signal Com- remote location has the full capabilities and user interfaces 

puting System Architecture) or MVIP server for performing of the corporate office just as if the user were physically 

call management functions as well as virtual presence func- located at the corporate office. In other words, the system of 

tions. the present invention allows the remote user to have a virtual 

The virtual presence server 106 also interfaces to a local 55 presence at the corporate office as if the user were actually 

area network (LAN) 114 at the corporate office. The LAN present at the corporate office. 

114 may use Ethernet, Token Ring, or other types of Thus the telecommuter or road warrior using a virtual 

protocols. The LAN may also use the Isochronous Ethernet telephone on his/her computer "sees" a virtual telephone that 

(IsoEthemet) protocol, which is IEEE specification 802.9a. optionally substantially mirrors the telephone the user sees 

Referring now to FIG. 2, the virtual presence server 106 60 at the corporate office, including substantially the same 

preferably includes one or more analog modems 184 for button configurations at substantially the same locations and 

communicating analog signals over telephone Unes, and one performing substantially the same functions. In one 

or more ISDN terminal adapters 182 for ISDN communi- embodiment, the user configures the virtual telephone to 

cations. It is noted that the virtual presence server 106 may provide different and/or more advanced features than the 

include only analog modems 184 or only ISDN terminal 65 telephone at the corporate office. 

adapters 182, or may include a combination. The virtual Typically, a person physically located in a corporate office 

presence server 106 may include other types of communi- dials a local extension number or DID (direct inward 



dialing) number, such as an N digit extension number, to call Alternatively, or additionally, the computer system 102A 

a co-worker in the corporate ofBce. According to the present executes software which presents a "virtual telephone" on 

invention, the remote user dials the same local extension the video screen of the computer system 102A. The virtual 

number of a co-worker in the corporate ofBce, just as if the telephone executing on the computer system preferably uses 
remote user were physically located in the corporate office, j the computer's speakerphone, or the computer's built-in 

Sunilarly, a co-worker m the corporate office dials the local microphone and speakers, as 

-^»„..„n of the remote user and accesses the remote user, receiver for the virtual telephon 



just as if the remote user were physically located in the 



I "road warrior", i.e., a business traveler operating 



corporate ofBce. ... , with a portable or notebook 'computer 102B, the us^, ..^i,.- 

Accordmg to the invention the remote user makes otit- ^ ^mmunication device 104 preferably comprises a 

gomg telephone calls, sends faxes, transmits data, sends „^ . . , , ■ .■ j ■ i ■ 

email and performslnternet access as if the remote user were PC Card, or the user telephony commumcation device logic 

physically present in the corporate office. Likewise, incom- ^ hardwired to the computer motherboard. Users who are 

ing calls, faxes, data transmissions and email received at the fO^° warriors , i.e., busmess users who travel and desire to 

corporate office are routed to the remote user as if the remote '^^^V connected" to the corporate office, generally use a 

user were physically present in the corporate office. 15 portable computer system 102B or a portable communica- 

Incoming calls are preferably automatically routed to the device (not shown). Thus, for road warriors, the user 

remote user. In the preferred embodiment, once the remote telephony communication device 104 preferably comprises 

user is connected, the virtual presence server instructs the a PCMCIA card, also referred to as a PC Card, adapted for 

corporate PBX or telephony server to automatically forward insertion into a PCMCIA slot of the portable computer 

the remote user's office calls to the remote user at the remote 20 system 102B. Also, ink if the telecommuter uses a portable 

location. The virtual presence server preferably performs a computer or notebook computer, the user telephony com- 

remote access call forwarding (RACF) operation to direct munication device 104 also preferably comprises a PC Card, 

calls that are made to the remote user's office telephone The portable computer system 102B may include an 

number to be forwarded to the virtual presence server. The external telephone instrument which connects to the com- 

virtual presence server then routes these forwarded tele- 25 puter system 102B. Alternatively, or additionally, as shown, 

phone calls to the user telephony communication device the portable computer system 102B preferably executes 

being used by the remote user. Thus, external parties which software which presents a "virmal telephone" on the video 

call the user at the office are automatically routed to the screen of the computer system 102B, as described above. In 

remote user by the virtual presence server. this embodiment, the portable computer 102B preferably 

Faxes may also be automatically routed to the remote user 30 includes an integrated speakerphone which provides 

if the remote user has a personal fax machine and/or transmitter/receiver capabilities. 

personal fax number at the corporate office. It is noted that. As shown, each of the computers 102A and 102B are 

for faxes to be automatically routed from the corporate office connected to the corporate office virtual presence server 106 

to the remote user, the corporate office is not required to have via the pubhc switched telephone network (PSTN). Each of 

a physical fax machine, but is only required to have a direct 35 the computers 102A and 102B are also connected to the 

number to receive faxes. corporate office PBX 112 via the PSTN. 

Therefore, a co-worker or other party who telephones the In one embodiment, the user telephony communication 

remote user at the corporate office, or sends email, data or a device 104 includes an analog modem 184, preferably a V.34 

fax to the remote user at the corporate office, is unaware that modem, which is used where an ordinary analog telephone 

the user is actually not physically located at the corporate 40 line is available to connect to the corporate office. In a 

office, but rather is at a remote location. In general, a second embodiment, the user telephony communication 

secretary or receptionist located just outside the user's device 104 utilizes an integrated services digital network 

physical corporate office location is unable to discern (ISDN) terminal adapter 182. The ISDN embodiment pro- 

whether the user is located in his office at the corporate office vides higher speed data transmissions and improved voice 

or at a remote location. Thus the remote user maintains a 45 quality. Any of the various embodiments preferably also 

virtual presence which is "just like being there". supports a local group three facsimile (fax) machine. 

FIGS. 3-5: Embodiments of the Invention The PSTN connects to the corporate office virtual pres- 

Referring now to FIGS. 3-5, various embodiments of the ence server 106 preferably via either ISDN terminal adapters 

present invention are shown. As shown, the system of the 182 or analog V.34 modems 184, and the PSTN connects to 

present invention may be used for various types of remote 50 the corporate PBX via PBX — Central Office phone lines, as 

users. is well known. As shown in FIG. 3, the virtual presence 

1. FIG. 3: Telecommuters and Road Warriors server 106 connects to the corporate PBX 112 via PBX Knes. 

Referring now to FIG. 3, an embodiment used for tele- The corporate PBX 112 connects to various telephone 

commuters and road warriors is shown. For a user who is a instruments 122 in the corporate ofSce, as is well known, 

"telecommuter", i.e., a user who is working at home and 55 The virtual presence server 106 connects to the corporate 

remotely connects to the corporate office, the telecommuter PBX 112 to extend PBX featiu«s to the remote user and also 

may operate with either a desktop or portable computer to support voice communication between the corporate 

system, or optionally with another type of communications office and the remote user. 

device. FIG. 3 illustrates a telecommuter operating with a The virtual presence server 106 also connects to the 

desktop computer system, designated as 102A. If the tele- 60 corporate local area network (LAN) 114. As shown, the 

commuter operates with a desktop computer system 102A, corporate LAN 114 may comprise an Ethernet network 132, 

the user telephony communication device 104 is preferably a Token Ring network, or other type of local area network, 

an add-in card to an expansion bus of the computer system as desired. Various computer systems are connected to the 

102A, such as a PCI (Peripheral Component Interconnect) LAN 114, as is well known. 

card or AT bus card, or may be an external device. 65 In one embodiment, the computer systems 102A and 

As shown in FIG. 3, in one embodiment a telephone 102B comprise DSVD (digital simultaneous voice and data) 

instrument 124 is connected to the computer system 102A. modems as well as the appropriate software for enabling 
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simultaneous voice and data transmissions. In another The computers 102 and telephones 124 in the remote 

embodiment, the computer systems 102A and 102B include ofEce are connected to the corporate olEce through the BO 

a communications device, such as a modem, which utiUzes Server 160 and the PSTN. The BO Server 160 connects to 

a special protocol for multiplexing multiple data types on a the PSTN using either ISDN service, DDS (digital data 
smgle communications Kne, such as a telephone Une, includ- j service), leased Unes, such as Tl lines, or other communi- 

ing voice, LAN data, fax data, and telephony control data. In nations devices or media. The BO Server 160 may also 

the present disclosure, the term "telephony control data" ^^^i ^ (he corporate office virtual presence server 107 

includes PBX extension data as well as other telephony ^ j^^^y ^^^^^^ 

• ,°iTf°' H • f M VH . N connects to the coiporate office virtual presence server 107 

It is noted that a road warrior preferably has virtual phone ,„ ■ . ■ u tot^xt t-.tac- ti 
and virtual fax software appUcations executing on his com- '° «>mmumcations media such asISDN, DDS, Tl hnes, or 

puter system. The telecoZiuter operating from his home ^"^^f^Yl^. , fn^™ '° '""^ n 

may include a "real" fax machine as weU as a "real" phone. PBX-Central Office phone Imes, as is well 
Where a telecommuter's system includes a physical fax known. 

machine, and an ISDN connection is used, the analog As discussed above with reference to FIG. 3, in FIG. 4 the 
facsimile data generated by the fax machine is preferably " BO virtual presence server 107 in the corporate otSce 

re-digitized in the remote computer system 102 and com- connects to the corporate PBX 112 via PBX lines. The 

municated over the PSTN to the virtual presence server 106. corporate PBX 112 connects to various telephone instru- 

In this embodiment, each of the remote computer system ments 122 in the corporate office, as is well known. The BO 

102 and the virtual presence server 106 include a fax/modem virtual presence server 107 also connects to the corporate 

chip. When the remote user sends a fax using the "real" fax 20 local area network (LAN) 114. As shown, the corporate 

machine, the remote computer 102 receives the fax, converts LAN 114 may comprise an Ethernet network 132, a Token 

the analog data to digital data, and transmits the digital data Ring network, or other local area network, as desired, 

to the virtual presence server 106. The virtual presence Various computer systems 134 are connected to the LAN 

server 106 uses its fax modem to perform digital to analog 114, as is well known. 

conversion and provides the analog fax data to a "real" or is In a branch office application, the BO server 160 supports 

virtual fax machine at any location, such as the corporate telephone connectivity, also referred to as Central OfEce 

office. Alternatively, the virtual presence server may forward (CO.) appearances, wherein a user in the remote office is not 

the fax data to a fax server tor transmission. required to "back-call" telephone calls to other users in the 

2. FIG. 4: Branch Office with Key System or PBX remote office. In other words, for a user in the remote office 

Referring now to FIG. 4, a system according to the present 30 to call a user next door in the remote office, the user is not 

invention is shown which enables users in a branch office to required to call the corporate office and then have the virtual 

connect to a corporate office. In a branch office, the user presence server 107 in the corporate office call back to the 

telephony communication device 104 is preferably a rack next door user in the remote office. 

mounted device, referred to as an BO Server 160, which In one embodiment of FIG. 4, the computer systems 102 
includes multiple inputs and which handles multiple phone 35 and/or the BO server 160 further comprise DSVD (digital 
Unes. As shown, the branch office preferably includes its simultaneous voice and data) modems as well as the appro- 
own local area network (LAN) 154 for connecting multiple priate software for enabling simultaneous voice and data 
computer systems. The branch office also preferably transmissions. As discussed further below, one embodiment 
includes a key system unit (KSU) 152 or small PBX which includes communications devices such as modems which 
provides telephone connectivity for telephones in the branch 40 utilize a special protocol for multiplexing multiple data 
office. types on a single communications hne, including two or 

As shown, each of the computers 102 in the branch office more of voice, LAN data, fax data, and telephony control 

are connected to the remote office LAN 154, and the LAN data. 

154 in turn connects to the BO Server 160. The BO Server It is 

160 connects to a corporate office BO virtual presence server 45 the us 

107 via the PSTN. The BO virtual presence server 107 is noticeably in a remote office where he is required to select 

similar to the virtual presence server 106 described above. an outside line. Thus the user does not enter the same 

The BO Server 160 ako connects to the corporate office sequence of button entries that the user would enter if the 

PBX 112 via the public switched telephone network user were physically in the corporate office. A key system 

(PSTN). SO unit also places a different protocol between the user and the 

The BO virtual presence server 107 in the corporate office telephone, depending on whether the user is calling someone 

which interfaces to the BO server 160 in a branch office is in the remote office or in the corporate office. Thus a branch 

preferably different than the virtual presence server 106 office which uses KSU 152 does not have the same level of 

which interfaces to telecommuters and road warriors. The telepresence as a branch office including a BO Server 160 

BO virtual presence server 107 is preferably different due to 55 embodying an internal PBX function. This is because the 

the need of the BO virtual presence server 107 to interface KSU 152 is located between the remote users and the BO 

to a small key system or small PBX in the remote office. In server 160. 

the embodiments of FIGS. 5 and 6, if telecommuters and In one embodiment, the BO server 160 displaces a key 

road warriors desire to remotely connect to the corporate system unit at the branch office. In other words, the BO 

office, then the corporate office preferably includes a sepa- 60 server 106 executes software which provides at least a 

rate virtual presence server 106 dedicated to the telecom- subset of the functionaUty of a key system or PBX, and this 

muters and road warriors. Thus in the preferred embodiment "soft" key system or PBX is operated over the remote office 

the functionality between the two different types of virtual LAN 154. The BO Server 160 is thus programmed to behave 

presence servers 106 and 107 is not mixed. In an alternate as a PBX, wherein the BO Server 160 offers a local intercom 

embodiment, the corporate office includes a single virtual 65 between the stations. 

presence server 106 which serves both a branch office as Thus, in a remote office with 10 people and having an BO 

well as telecommuters and road warriors. server 160, one remote office worker can talk to someone in 
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the next office using a local extension in the remote office or 
place a local caU in the BO area code. The BO server 160 
also provides the same user interface to each remote worker 
as if the respective remote worker were physically located in 
the corporate office. : 

The BO Server 160 also may act as a file server or 
application server in the remote office LAN 154, as desired. 
Alternatively, the BO Server 160 acts as an additional server 



;r already e: 

according to another 
shown which 
corporate 



te office LAN 154 if 
3. FIG. 5: Branch Office 

Referring now to FIG. 5, a sys 
embodiment of the present 
enables users in a branch office 

office. FIG. 5 illustrates a corporate office virtual presence 
server 107A interfacing to two branch offices. The system 15 
shown in FIG. 5 is similar to the system shown in FIG. 4, 
except that the branch offices in FIG. 5 does not include a 
key system or PBX, but rather includes standard telephone 
instruments (POTS) or a Centrex telephone system. This 
configuration in the remote office implies that voice data is 20 
transferred over the BO LAN 154. Thus a local extension 
call is multiplexed on the LAN 154, and the BO server 160 
provides local switching. 

As discussed above, in a branch office the user telephony 
communication device 104 is preferably a rack mounted 25 
device referred to as the BO Server 160A, which includes 
multiple inputs and which handles multiple phone lines. 
Each of the branch offices shown in FIG. 5 includes a LAN 
154 for connecting multiple computer systems. Each branch 
office also preferably includes a BO server 160A corre- 30 
spending to the LAN 154. The BO server 160A provides 
telephone connectivity for telephones 124 in the branch 

As shown, each of the computers 102 in the branch office 
are connected to the respective remote office LAN 154, and 35 
each LAN 154 in turn connects to a respective BO Server 
160A. Each BO Server 160Aconnects to the corporate office 
virtual presence server (virtual presence server) 107 A, and 
to the corporate office PBX 112, via the public switched 
telephone network (PSTN). The computers 102 in the 40 
remote office connect through a respective BO Server 160A, 
and the BO Server 160A connects to the PSTN using a 
communications device and/or media such as analog 
modems/phone lines, ISDN service, DDS (digital data 
service) or leased lines, such as Tl lines, among others. The 45 
PSTN connects to the corporate office virtual presence 
server 107A via one or more communications devices and/or 
media such as ISDN, DDS, Tl lines, or analog V.34 
modems, and the PSTN connects to the corporate PBX via 
PBX— Central Office phone lines, as is well known. 50 

As discussed above with reference to FIG. 3, in FIG. 5 the 
virtual presence server 107A at the corporate office connects 
to the corporate PBX 112 via PBX lines. The corporate PBX 
112 connects to various telephone instruments 122 in the 
corporate office, as is well known. The virtual presence 55 
server 107A also connects to the corporate local area net- 
work (LAN) 114. As shown, the corporate LAN 114 may 
comprise an Ethernet network 132, a Token Ring network, 
or other local area network, as desired. Various computer 
systems 134 are connected to the LAN 114, as is well 60 
known. 

As discussed above, the virtual presence server 107A 
which interfaces to users in a branch office is preferably 
different than the virtual presence server (FIG. 3) 106 which 
interfaces to telecommuters and road warriors due to the 65 
need of the virtual presence server 107A to interface to the 
BO Server in the remote office via multiple communication 
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paths. In the embodiment of FIG. 5, if telecommuters and 
road warriors desire to remotely connect to the corporate 
office, then the corporate office preferably includes a sepa- 
rate virtual presence server 106A dedicated to the telecom- 
muters and road warriors, as discussed above. Alternatively, 
the virtual presence server 106A includes functionality for 
one or more branch offices, telecommuters, and road war- 
In a branch office application, the BO server 160A sup- 
ports telephone connectivity, wherein a user in the remote 
office is not required to "back-caU" telephone calls to other 
users in the remote office. In other words, for a user in the 
remote office to call a user next door in the remote office, the 
user is not required to call the corporate office and then have 
the virtual presence server in the corporate office call back 
to the next door user in the remote office. 

In one embodiment of FIG. 5, the computer systems 102 
further comprise DSVD (digital simultaneous voice and 
data) modems as well as the appropriate software for 
enabling simultaneous v ' 



discussed further below, one embodiment preferably utilizes 
a novel protocol for multiplexing multiple data types on a 
single communications Une, including two or more of voice, 
LAN data, fax data, and telephony control data. 
FIG. 6 — ^User Telephony Communication Device 

Referring now to FIG. 6, a diagram illustrating the user 
telephony communication device 104 (FIG. 2), shown here 
implemented as PC Card 40, according to the one embodi- 
ment of the present invention used with portable computer 
system 102 is shown. As shown, the portable computer 
system 102 includes a video screen 22, a keyboard 24, 
mouse 26, and a floppy drive 28. The computer system 102 
also preferably includes a microphone 34 and speaker 32. 
The computer system 102 further includes at least one 
PCMCL\ slot 30 for receiving a PC Card. 

In this embodiment the user telephony communication 
device 104 is preferably configured as a PCMCIA (Personal 
Computer Memory Card International Association) PC Card 
40 adapted for insertion into the PCMCIA slot 30 of the 
computer system 102. This allows the user telephony com- 
munication device 104 to be easily used with portable and 
laptop computer systems. However, it is noted that, for 
desktop or tower systems, i.e., nonportables, the user tele- 
phony communication device 104 may also be configured as 
an expansion card for insertion into an expansion bus of the 
computer system. The user telephony commimication device 
104 may also be configured directly on the motheiboard of 
the computer system 102. The user telephony communica- 
tion device 104 may have other physical configurations, as 
desired. 

As mentioned above, the user telephony communication 
device 104 may be adapted for communicating through 
various communication mechanisms. For example, in one 
embodiment, the user telephony communication device 104 
is an analog unit including a modem for interfacing to an 
analog phone line. In another embodiment, the user tele- 
phony communication device 104 includes an ISDN termi- 
nal adapter unit for interfacing to an ISDN line. The user 
telephony communication device 104 may also be config- 
ured for other types of communication mechanisms, such as 
ATM, and Tl Unes, among others. 

FIG. 7 is a block diagram of one embodiment of the user 
telephony communication device 104 including an analog 
modem 184. As shown, the user telephony communication 
device 104 preferably comprises a V.34 modem 184 and also 
includes a full-duplex speakerphone 204. The analog user 
telephony communication device 104 also preferably 
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includes simultaneous voice and data (SVD) logic 208 for 
performing SVD capabilities. The SVD logic 208 operates 
with the modem 184 and with the full-duplex speakerphone 
204. The SVD logic preferably multiplexes a plurality of 
data types in a single communication channel, such as voice, 
LAN data, fax data, and telephony control data. 

The analog user telephony communication device 104 
also preferably includes digital simultaneous bcsimile 
(DSF) logic for performing DSF capabilities. The user 
telephony communication device 104 preferably includes a 
phone jack 212 for connecting to an analog phone Hne, or 
telco line. The user telephony communication device 104 
also preferably includes external jacks 214 and 216 for an 
external microphone and speaker, respectively, one or more 
jacks for pass through of microphone and speaker to a 
computer sound system (not shown), and a jack for an ^ 
external phone (not shown). 

FIG. 8 illustrates an ISDN embodiment of the user 
telephony communication device 104, wherein the user 
telephony communication device 104 is adapted for ISDN 
capabiUty. In this embodiment, the user telephony commu- 2 
nication device 104 comprises an card ISDN terminal 
adapter (TA) 182 adapted for coupling to an ISDN line, i.e., 
which generates one or more 64 Kbps ISDN B channels. The 
ISDN terminal adapter 182 preferably includes logic for 
digitally encoding the voice signal, for example, performing 2 
32 kilobyte analog to digital pulse code modulation 
(ADPCM). The ISDN user telephony communication device 
104 preferably includes a full-duplex speakerphone 204, as 
well as digital simultaneous voice and data (DSVD) logic 
209 for performing DSVD capabilities. The DSVD logic 3 
209 preferably provides or multiplexes a pluraUty of data 
types on one or more ISDN B channels, including voice 
data, LAN data, fax data and telephony control data. 

The ISDN user telephony communication device 104 also 
preferably includes digital simultaneous facsimile (DSF) 3 
logic 206 for performing DSF capabilities. The ISDN user 
telephony communication device 104 also preferably 
includes an external jack 218 for connecting to an ISDN 
line, one or more jacks 214 and 216 for an external micro- 
phone and speaker, respectively, one or more jacks for pass 4i 
through of a microphone and speakers, such as to the 
computer sound system (not shown), and a jack 212 for 
connecting to an analog phone line. 

It is noted that the user telephony communication devices 
104 shown in FIGS. 7 and 8 are designed for telecommuters 4: 
and road wanriors. A BO server 160 used for a branch office 
is preferably similar to either the embodiments of FIGS. 10 
and 11, but includes additional functionality for providing 
LAN access at the branch ofBce and also providing local 
PBX extensions between the pluraUty of workers at the 5( 
branch office, as discussed above, as well as additional 
inputs and outputs and communication devices. 

FIG. 9 is a conceptual diagram illustrating the operation 
of the modem 184 of FIG. 7. As shown, the modem 184 is 
adapted for transmitting and/or receiving data having vati- 5; 
ous different data types. For example, one or more of analog 
phone signals (voice), LAN data, fax data, telephony control 
data, and other data is provided through a multiplexer to the 
modem 184. The modem preferably transmits the multiple 
data types over a single communication media, such as a 6C 
telephone line. The modem 184 preferably statistically time 
division multiplexes the data on the phone line in individual 
packets for each data type. Thus the modem 184 creates a 
plurality of virtual channels on the single physical channel. 
The modem 184 also receives data of different data types 63 
from a phone line and intelligently distributes the data 
within the computer system. 
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FIG. 10— Virtual Presence Server 

The virtual presence server 106 preferably comprises a 
computer system which connects to the LAN 114 and which 
also connects to the corporate office PBX 112. The virtual 
presence server 106 preferably comprises a high perfor- 
mance computer system executing the Windows NT oper- 
ating system. In other words, the virtual presence server 106 
is preferably a Windows NT server. The virtual presence 
server 106 may also comprise a UNIX server or may execute 

) other operating systems, as desired. The virtual presence 
server 106 preferably includes a plurality of communica- 
tions interfaces, as shown in FIG. 2. In one embodiment, the 
virtual presence server 106 includes a plurality of modems 
184 which correspond to a plurality of phone lines. The 

i virtual presence server 106 also preferably includes one or 
more ISDN terminal adapters 182 which connect to a 
corresponding one or more phone Unes. 

The virtual presence server system 106 provides a remote 
user with a virtual presence to a data site or corporate office, 

I wherein the data site or corporate office includes a first 
telephone number associated with the remote user which is 
used to access the remote user at the data site. The virtual 
presence server system comprises a plurality of inputs 348 
for coupling to a transmission media. One or more of the 
plurality of inputs 348 receive communications from a user 
telephony communications device 104 operated by the 
remote user, wherein the user telephony communications 
device 104 is physically located remotely from the virtual 
presence server system 106. 

The virtual presence server 106 includes a memory 344 
for storing identification information received from the user 
telephony communications device 104. The virtual presence 
server 106 also includes a communication device 340 
coupled to the memory 344 for providing voice and data 
information to the user telephony communications device 
104. The virtual presence server 106 further includes pro- 
cessing logic 346 for accessing and verifying identification 
information received from the user telephony commimica- 
tions device 104, as well as other operations. The virtual 
presence server 106 further includes call forwarding logic 
342 for performing remote call forwarding and/or remote 
access call forwarding operations using the identification 
information. 

As discussed below, the virtual presence server 106 is 
operable to perform a remote call forwarding operation to 
forward telephone calls made to the first telephone number 
which are intended for the user at the data site. The remote 
access call forwarding operation directs the telephone calls 
made to the first telephone number to be forwarded to the 
virtual presence server 106. The virtual presence server 106 
is operable to route the telephone calls to the first telephone 
number and forwarded to the virtual presence server 106 to 
the user telephony communications device 104. In other 
words, the user telephony communications device 104 
includes a second telephone number which is usable to 
access the user telephony communications device 104, and 
the virtual presence server 106 is operable to forward or 
route telephone caUs made to the first telephone number to 
the second telephone number. 

In addition, where a second telephone number is used to 
access the user telephony commimications device 104, the 
virtual presence server is operable to perform a remote 
access call forwarding operation to forward telephone calls 
made to the second telephone number which are intended for 
the user telephony communications device 104. The remote 
access call forwarding operation directs the telephone calls 
to the second telephone number to be forwarded to the first 
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number at the data site and/or to the virtual presence server. 
The virtual presence server 106 is thus operable to receive 
telephone calls made to the second number and forwarded to 
the data site, and the virtual presence server 106 is operable 
to route the telephone calls made to the second telephone 
number and forwarded to the virtual presence server 106 to 
the user telephony communications device 104. 

As shown in FIG. 2, and as discussed above, the system 
of the present invention in one embodiment includes a 
remote access server in addition to the virtual presence 
server 106. Alternatively, the system includes a bridge router 
in addition to the virtual presence server 106. In another 
embodiment, the system includes the remote access server 
and a bridge router in addition to the virtual presence server 
106, depending on the capabilities of the user telephony 
communication devices 104 which contact the virtual pres- 
ence server 106. In yet another embodiment, the virtual 
presence server 106 implements the remote access fimction- 
ality. In one embodiment, the virtual presence server 106 is 
a SCSA (Signal Computing System Architecture) or MVIP 
call server in addition to acting as a virtual presence server. 
Data Transfer Protocol 

FIG. IIA illustrates a standard DSVD hardware model 
according to the prior art. As shown, the standard DSVD 
hardware model comprises a CPU executing software which 
performs a modem protocol, such as the V.42 protocol or the 
V.60 protocol. The CPU executing software is represented as 
a box which includes a V.60 block 246. 'ITie computer 
system includes a COM port 242 which provides data 
through a serializer 244 to the V.60 block 246. The CPU 
executing the V.60 protocol, i.e., the V.60 block 246, 
receives data from and provides data to the serial COM port 
242. The computer system includes a microphone 264 and 
speakers 266 which provide analog audio data through a 
codec 262 to voice compression logic 260. The voice 
compression logic 260 provides compressed audio output to 
the V.60 block 246. 

The DSVD modem includes a first phone jack 254 for 
connecting to an external communication mechanism, i.e., a 
phone Une, and a second phone jack 258 for connecting to 
a telephone instrument. The second phone jack 258 connects 
to a phone interface controller (PIC) 256 which provides 
control data to the V.60 block 246. The V.60 block couples 
to a DSP 248 and then to a codec 250. The codec 250 and 
the PIC 256 connect to block 252 which then connects to 
phone jack 254. The phone jack 254 provides analog data 
output to an analog phone line and receives analog data from 
the phone line. 

When the DSVD modem receives data from the phone 
hne, the data is received by the phone jack 254 and is 
provided through the codec 250, the DSP 248, the V.60 block 
246 and the serializer 244 to the COM port 242. The data 
received by the phone jack 254 is also provided through the 
PIC 256 to the telephone instrument 258. Data is also 
provided from either the COM port 242 or the telephone 
instrument jack 258 to the external phone jack 254 in an 
opposite manner. 

Simultaneous voice and data (SVD) modems differ from 
standard modems in that they require multiple channels 
created between the two connected modems. SVD modems 
require a first channel to carry data and a second channel to 
carry voice. In one embodiment of the present invention, as 
discussed below, the modems comprised in the user tele- 
phony communication device 104 and in the virtual presence 
server 106 include first and second channels for data and 
voice, and a third channel between the modems for extend- 
ing PBX interfaces. 
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Modem Architecture — Present Invention 

FIG. IIB illustrates an architecture for the modem com- 
prised in the user telephony communication device 104 
according to one embodiment of the present invention. 

5 Elements which are preferably identical to elements dis- 
cussed above with reference to FIG. 10 have the same 
reference numerals for convenience. It is noted that the user 
telephony communication device 104 in the remote com- 
puter system 102 may comprise various types of commu- 

10 nication devices, including modems and ISDN terminal 
adapters. The description below presumes that an analog 
modem is comprised in the user telephony communication 
device 104. 

The present invention preferably maintains multiple vir- 

15 tual COM ports which interface to one or more real or 
physical COM ports. As shown, the present invention 
includes a CPU executing software which performs the V.60 
protocol. The CPU also executes software which performs a 
virtual COM port multiplexing (V.MUX) fiinction. The CPU 

20 executing software is represented as a box which includes a 
V.60 block 246 and a V.MUX block 274. 

As shown the computer system implements multiple 
virtual COM ports which are provided to a single physical 
COM port 242. The COM port 242 connects to a seriaUzer 

25 244 which connects to a virtual COM port multiplexer 274 
referred to as V.MUX. The V.MUX block 274 connects 
through a data path to the V.60 logic. The V.MUX block 274 
also connects through a control path to the V.60 block and 
a phone interface controller 256. The CPU executing the 

30 V.60 protocol, i.e., the V.60 block 246, receives data from 
and provides data to the serial COM port 242. 

The computer system includes a microphone 264 and 
speakers 266 which provide analog audio data through a 
codec 262 to voice compression logic 260. The voice 

35 compression logic 260 provides compressed audio output to 
the V.60 block 246. The codec 262 also connects to the PIC 
256, which connects to a telephone instrument phone jack 
258. 

The modem includes a first phone jack 254 for connecting 

40 to an external communication mechanism, i.e., a phone line, 
and a second phone jack 258 for connecting to a telephone 
instmment. The second phone jack 258 connects to the 
phone interface controller (PIC) 256 which provides control 
data to the V.60 block 246. The V.60 block 246 couples to 

45 a DSP 248 and then to a codec 250. The codec 250 connects 
to block 252 which then connects to phone jack 254. The 
phone jack 254 receives and provides analog data output to 
an analog phone line. Thus, the V.60 block 246 receives data 
from a serial COM port 242 as well as control data from the 

50 PIC 256 and audio data from the voice compression logic. 
When the modem receives data from the phone line, the 
data is received by the phone jack 254 and is provided 
through the codec 250, the DSP 248, the V.60 block 246 and 
the serializer 244 to the COM port 242. The data received by 

55 the phone jack 254 is also provided through the PIC 256 to 
the telephone instrument through the jack 258. Data is also 
provided from either the COM port 242 or the telephone 
instrument jack 258 to the external phone jack 254. When 
data is provided from the phone jack 254 to the COM port 

60 2 42, the CPU multiplexes this data with other data streams 
which may be provided to the COM port 242, as represented 
by the V.MUX block 274. Thus the computer system creates 
multiple virtual COM ports or channels in software which 
share the single physical COM port. Likewise, when data is 

65 provided firom the COM port 242 to the phone jack 254, the 
V.MUX block 272 multiplexes this data with other data 
streams £rom multiple virtual com ports. 
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The present invention preferably includes a plurality of 
protocols, i.e., two or more protocols, which connect the 
virtual presence server 106 and the remote computer system 
102. The preferred embodiment preferably creates three 
channels between the virtual presence server 106 and the 
remote computer system 102 to allow data and voice 
transmissions, as well as the transfer of telephony control 
data, i.e., PBX extension data. Thus the third channel is 
reserved for telephony control data between the virtual 
presence server 106 and the remote computer system 102. 

DSVD is currently defined to support a protocol that 
simultaneously carries voice and carries data at the same 
time. G.dsvd defines two channels of voice and data. A 
standard referred to as T-120 includes a virtually unlimited 
number of self creating logical channels and a standard 
referred to as H-124 includes 20 or more channels. Thus the 
preferred embodiment uses the T-120 standard to allow three 
or more channels between the virtual presence server and the 
remote computer system. In an alternate embodiment, the 
data channel runs a network protocol such as NETBEUI, 
IPX, or TCPAP, which provides a plurality of logical 
channels, one of which serves as the telephony control 
channel 

Therefore, the present invention creates multiple logical 
channels between two modems over a single analog line, 
preferably using time multiplexing techniques. The present 
invention also creates multiple channels between the modem 
and the PC itself using multiple virtaal COM ports which 
interface to a single physical COM port. 

Thus, multiple channels are created between the remote 
computer system and the virtual presence server. In one 
embodiment, the method creates multiple COM port 
addresses and COM drivers. Currently, when a software 
application uses or takes control of a modem, the modem is 
not available for other software applications. Thus the 
present invention creates a plurality of virtual COM ports. 
This allows software applications to use virtual COM ports 
and thus effectively share a single physical COM port. 

When a .software application makes a call which requests 
a modem, virtual com port software executing on the remote 
computer system 102 determines if the software application 
should be granted access to a virtual COM port of the 
modem. It is noted that the COM port is not required to be 
a real COM port. These plurahty of virtual COM ports 
preferably each reference a channel in the communication 
line. If access is allowed, then the application is allowed a 
channel on the communication mechanism. The V.MUX 
block 272 multiplexes these data accesses to the physical 
COM port 272. 

Under Windows, Windows NT, UNIX, and other modem , 
operating systems, the present invention creates multiple 
virtual software COM ports with no hardware implications. 
In an alternate embodiment, the computer system includes 
multiple physical hardware COM ports. 

The protocol of the present invention operates to extend 
the PBX features to the remote users, as well as manage the 
PBX features used by the remote users. The present inven- 
tion also combines voice and data transmissions. The com- 
bined voice and data transmissions are preferably very 
compressed. Alternatively, the combined voice and data 
transmissions are "spoofed" to remove extraneous or 
unneeded data traffic, i.e., maintenance and handshaking 
traflSc. 

Modem Architecture — ^Virtual Presence Server 

The modem architecture of a modem in the virtual pres- 
ence server 106 according to the present invention is pref- 
erably similar to conventional modems and may include 



18 



digital simultaneous voice and data (DSVD) or digital 
simultaneous voice, data and fax capabilities, as desired. 
User Telephony Communication Device — Software 
The remote computer system or communication device 
5 102 includes software which interfaces to the user telephony 
communication device 104 in the remote computer system 
102 which allows remote access and virtual presence to the 
corporate ofSce according to the present invention. The 
virtual presence software of the present invention preferably 
resides on the hard disk drive of the computer system 102 
and is loaded into system memory during use. The virtual 
presence sofiware preferably executes in ttie background of 
other applications as one or more device drivers, i.e. one or 
more network drivers. For example, the virtual presence 
software may comprise a suite of drivers, including a virtual 
1^ presence protocol driver and a virtual phone appScation. 
The remote computer system 102 preferably uses a virtual 
network protocol (VNP) to perform a plurality of activities 
simultaneously. Thus, the remote computer system 102 can 
automatically connect to the corporate office on an as needed 
20 basis. 

The user telephony communication device 104 in the 
remote computer system includes transparent access capa- 
bilities to the corporate office LAN 114 as a remote LAN 
node (RLN). TTje remote computer system 102 preferably 
25 includes NDIS and/or ODI drivers for Microsoft and Novel 
local area networks. 

The remote computer system 102 also preferably includes 
transparent access capability to the corporate ofiSce tele- 
phone system or PBX 112 as an extension telephone set. As 
mentioned above, the computer system 102 preferably 
includes an external telephone instrument which connects 
through the computer system to the user telephony commu- 
nication device 104. Alternatively, or additionally, software 
executing on the remote computer system implements a 
virtual phone on the computer screen, as desired. The 
35 external telephone set is preferably used in situations where 
privacy is desired. 

The user telephony communication device 104 according 
to the present invention also provides the remote user with 
transparent access capability to the corporate ofBce tele- 
40 phone system for faxing capabilities. Thus, data is trans- 
ferred from the remote computer system to the corporate 
office telephone system and a fax protocol is appHed to the 
data when the data is received at the corporate office, i.e. the 
data is locally modulated and demodulated depending upon 
45 the direction of the facsimile transmission. 

FIG. 12 — ^User Telephony Communication Device Opera- 
Referring now to FIG. 12, a flowchart diagram illustrating 
operation of the virtual presence software executing on the 
50 remote computer system according to the present invention 
is shown. In step 502, in response to user input, the remote 
computer system establishes a connection to the host 
system, i.e., to the virtual presence server at the corporate 
office. In the preferred embodiment, the virtual presence 
55 sofiware presents a graphical user interface (GUI) on the 
screen, including an icon titled "Be There." 

The user preferably clicks the mouse on the "Be There" 
icon to establish a connection between the remote computer 
system and the corporate office. Clicking the mouse button 
60 on the "Be There" icon invokes an autodial routine, and the 
autodial routine operates to provide a connection between 
the remote computer system and the corporate office. 
Alternatively, the user can initiate the autodial program 
routine from the operating system command line by typing 
65 in a respective command. This may be done in GUI-based 
operating systems, or in non-GUI operating systems, such as 
DOS. 
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It is noted that various telephone service set-up sequences 
may be performed before autodialing the virtual presence 
server 106, such as canceling call waiting. Also, the user 
telephony communication device or the virtual presence 
server 106 may instruct the telephone company Central 5 
Office to automatically route all caUs made to the remote 
user's home number to the corporate office. Thus external 
parties who call the telecommuter's home phone number, 
i.e., personal calls, are routed to the corporate office, through 
the virtual presence server, and to the telecommuter at his lO 
home. The external party calling the telecommuter at his 
home will not be aware that the call was routed in this 
fashion. 

In another embodiment, designed for telecommuters, 
when the user enters his office at his home or house and turns 15 
on his computer, the computer automatically executes a 
routine which connects to the virtual presence server 106 at 
the corporate office. 

The entire telephone number used by the virtual presence 
software to call the host is preferably stored in memory and 20 
then automatically dialed. According to the preferred 
embodiment of the invention, the virtual presence software 
also provides the option for the user to manually enter, a 
telephone number to establish a connection to the corporate 
office. This is necessary due to the various prefixes that may 25 
be required to obtain an outside telephone line from hotels 
and airports, etc. This option of allowing the user to manu- 
ally enter the telephone number also provides the user with 
the ability to access alternative long distance carriers using 
calling cards. The virtual presence software also provides 30 
temporary storage of the manually entered number for repeat 

After the telephone number has been dialed and the 
remote computer system makes contact with the host system 
or virtual presence server 106 at the corporate office, in step 35 
504 the remote computer system 102 transfers security 
information according to a security protocol to the virtual 
presence server 106 at the corporate office. Thus, identifi- 
cation is preferably exchanged for security. In the preferred 
embodiment, the user manually enters a password which is 40 
received and analyzed by the host system virtual presence 
server 106. 

The system of the present invention performs telephony 
fimctions through computer system 102 to access the cor- 
porate office, and thus the computer system 102 can perform 45 
various modem authentication techniques. For example, the 
remote computer system 102 may utilize a unique code 
hard-wired into the communications device, e.g., modem, 
encryption of unique random numbers, and the use of credit 
cards with passwords which periodically change. Thus the so 
present invention facilitates more secure voice telephony 
authentication than prior voice systems. In other words, the 
present invention provides more secure computer-based 
authentication for voice, telepresence, virtual presence, and 
remote access call forwarding (RACF) appHcations. 55 

After security negotiations have taken place in step 504, 
in step 506 the virtual presence software informs the virtual 
presence server 106 of the telephone number where the 
remote computer 102 is connected. The remote unit prefer- 
ably utilizes caller ID information or uses other means to 60 
provide the telephone number where the remote computer is 
located. This telephone number can be used by the virtual 
presence server 106 to place a call to the current location 
where the remote computer 102 is physically located. This 
telephone number information received by the host virtual 65 
presence server 106 is stored by the virtual presence server 
106 for the duration of the session. 
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After the proper security information and identity infor- 
mation have been transferred, in step 508 the remote com- 
puter system 102 receives a signal fi:om the virtual presence 
server 106 indicating if the request for virtual presence has 
been accepted. If so, then in step 510 virtual presence is 
enabled. If not, i.e, if the wrong security information or 
caller information was transferred, then operation returns to 
step 502. 

Once virtual presence has been enabled, the corporate 
PBX 112 preferably transmits telephony control data to the 
phone connected to the remote computer system 102 (or the 
virtual phone), including message indications, line 
indications, and LCD display information, etc. Thus the 
phone connected to the remote computer system 102 appears 
as an extension of the corporate PBX 112, just as if the 
phone were physically present at the corporate office. 
FIG. 13 — Virtual Presence Server Operation 

Referring now to FIG. 13, a flowchart diagram illustrating 
operation of the virtual presence software executing on the 
virtual presence server 106 according to the present inven- 
tion is shown. It is noted that the steps in FIG. 13 may occur 
in various orders, as desired. 

In step 522 the virtual presence server 106 receives a call 
from the remote computer system 102, wherein the call is 
made by the remote computer system in step 502 of FIG. 12. 
In step 524 the virtual presence .server 106 receives security 
information ficom the remote computer system 102, wherein 
the security information is transferred by the remote com- 
puter system 102 in step 504 of FIG. 12. 

In step 526 the virtual presence server 106 receives 
identification information from the remote computer system 
102 which indicates how the remote computer system 102 
can be accessed. In the preferred embodiment, the virtual 
presence server 106 receives caller ID information from the 
PSTN indicating the source telephone number. It is noted 
that this step of receiving caller ID information actually 
occurs in step 522 when the call is received. Alternatively, 
step 526 involves receiving other types of identification 
information in addition to, or instead of, caller ID informa- 

In response to receiving the call and the security 
information, in step 532 the virtual presence server 106 
determines if the call is valid, i.e., if the security data or 
password is valid and the caller identification is valid. This 
step of validating the caller ID information preferably 
involves determining if the source of the call matches a 
database of valid callers. This embodiment is preferably 
used for telecommuters and workers in a branch office where 
the soiu-ce of telephone calls to the virtual presence server 
106 in the corporate office is predictable and thus can be 
regulated. 

If the security data or password is not vaUd, or the caller 
identification information is not valid, then the virtual pres- 
ence server 106 refuses access to the caller. The virtual 
presence server 106 also preferably logs the identity of the 
caller using caller ID information, and operation returns to 
step 522. In one embodiment, step 526 occurs after step 532 
and only the security data or password is used to validate 

After validation in step 532, in step 534 the virtual 
presence server 106 transfers a message to the corporate 
PBX 112 to instantiate remote call forwarding. The virtual 
presence server 106 issues a command to the PBX 112 
regarding the virtual presence of the remote user. It is noted 
that this command to the PBX 112 may be issued automati- 
cally or manually. The command includes the instruction to 
forward all telephone calls made or destined to the extension 
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of the remote user at the corporate office to the virtual remote computer system 102 preferably dt 

presence server 106. When the virtual presence server 106 sage rate charging is in effect for the connection. In step 542 
;s calls forwarded from the user's corporate ofBce the remote computer system 102 determines if the corporate 
on, the virtual presence server 106 operates to route ofEce and the remote user reside in a common Local Access 
these calls to the location of the remote user at his "virtual s Transport Area (LATA) that has no message unit transport 
office." Thus external parties who call the user at the office charging. If so, then in step 544 the remote computer system 
are automatically routed to the user's remote location, thus 102 remains connected until the user manually disconnects, 
providing the "virtual presence". and thus the user preferably remains connected as long as 
If the PBX 112 supports remote call forwarding, the desired. Thus, if the user resides within a local area code to 
virtual presence server 106 issues a sequence of tones, and lo the corporate office, and no message unit charging is in 
hookflash if needed, on the line to the PBX 112 that direct effect, the user preferably remains connected during the 
the PBX 112 to forward the remote user's extension to the entire session, since there are no message unit charges, 
virtual presence server 106, so that these calb can then be If the corporate office and the remote user are determined 
routed to the remote user's actual location. It is noted that the in step 542 to not reside in a common Local Access 
virtual presence server 106 automatically issues a command 15 Transport Area (LATA) and/or message unit transport charg- 
to the corporate PBX 112 to perform the remote call for- ing is incurred, then in one embodiment the system of the 
warding where possible. It is noted that most PBXs, as well present invention periodically disconnects during non-use or 
as the TAPI (Telephony AppUcation Programming Interface) inactive periods to reduce connection expenses. In step 546 
from Microsoft and the TSAPI (Telephony Application the virtual presence software sets an inactivity disconnect 
Programming Interface) from Novell and AT&T, support 20 timer in the remote computer system. In step 548 the virhial 
remote call forwarding. presence software monitors the state of the timer as well as 
However, in embodiments where the PBX 112 does not connection activity. Preferably, the timer counts down and 
support remote call forwarding, but rather has a master generates an interrupt when the counter reaches 0. If in step 
console, the PBX 112 is manually commanded to foiward 550 the virtual presence software determines that there has 
calls to the remote user. In one embodiment where the PBX 25 been no activity during the timeout period, then in step 552 
112 does not support remote call forwarding, a computer the virtual presence software directs the remote computer 
system is included between the virtual presence server 106 system to disconnect from the virtual presence server 106. If 
and the PBX 112. A human operator at the computer system activity has occurred during the timeout period, then opera- 
receives a message from the virtual presence server 106 such tion remms to step 546, and the inactivity timer is reset, 
as "please forward extension X to extension Y", and the 30 Thus, when connection activity occurs, the inactivity timer 
operator manually enters commands to enable the call is reset accordingly and begins counting down, 
forwarding. Alternatively, the virtual presence server 106 Therefore, in one embodiment, a session estabUshed over 
includes a side path, such as a serial port, to the master long distance links or in areas where message unit charging 
console which enables remote call forwarding. However, it is in effect is disconnected and reestabhshed based upon 
is noted that in the majority of instances the PBX 112 will 35 utilization in order to reduce costs. According to the present 
generally support remote call forwarding, and in these invention, the remote computer system includes a timer 
instances the PBX 112 automatically routes calls to the which is enabled during a session. The timer causes a Unk to 
virtual presence server 106, which then provides these calls be disconnected after a user determined period of no link 
to the remote user. activity. This type of disconnection is referred to as a 
In one embodiment preferably used for telecommuters, 40 "temporary disconnect" and is not apparent to the user. In 
the virtual presence server 106 also instructs the telephone the preferred embodiment, it is anticipated that the remote 
company Central OfiBce to automatically route all calls made user will remain connected with a virtual presence at the 
to the remote user's home number to the user's corporate corporate office for extended periods of time, regardless of 
office phone niunber and/or the virtual presence server 106. any message unit charging. 

Thus external parties who call the telecommuter's home 45 The present invention also preferably operates to mini- 
phone number, i.e., personal calls, are routed to the corporate mize LAN data traffic. ISDN is a message rate service where 
office, through the virtual presence server 106, and to the a user pays a set fee per minute. Bridges or routers between 
telecommuter at his home. The external party calling the two LANs continually "ping" each other, asking each other 
telecommuter at his home will not be aware that the call was if they are still connected to the network. In the preferred 
routed in this fashion. SO embodiment, the BO server 160 and the virtual presence 
If the remote user disconnects from the corporate office, server 106 perform spoofing to remove this traffic, as well as 
or if the user is intentionally or unintentionally remove maintenance and overhead traffic, 
disconnected, then the reverse process to step 534 preferably FIGS. 15 and 16 — Virtual Presence Operation 

,. In other words, the virhial presence server 106 Referring now to FIG. 15 a flowchart diagram is shown 

a message to the console to forward 55 illustrating operation of the present invention when the 

■ '0 the user's corporate office exten- remote user accesses the corporate office. The flowchart of 
FIG. 15 presumes that virtual presence has been enabled as 

Also, after validation in step 532, in step 536 the virtual shown in step 510 of FIG. 12. In step 562 the re 



presence server transmits telephony control data to the enables the communication device in the remote computer 

remote computer system, as discussed above. 60 system 102. This may involve the user picking up the 

FIG. 14 — Connection Options telephone connected to the remote computer system 102 or 

Referring nov^ to FIG. 14, a flowchart diagram illustrating placing the virtual telephone "off-hook" to begin a telephone 

various connection options of the system of the present call. This may also involve the user initiating a modem or 

invention is shown. Once the remote computer system has ISDN data transmission, initiating an Internet session, 

established a connection to the virtual presence server 106, 65 checking ofSce email, etc. 

as described above with reference to FIGS. 12 and 13, in In step 564 the virtual presence software executing on the 

step 542 the virtual presence software operating in the remote computer system 102 detennines if the remote 
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computer system 102 is connected to the virtual presence Therefore, after a temporary disconnect, any virtual pres- 

server 106. If not, then in step 566 the virtual presence ence access by the remote computer system 102, whether 

software automatically dials the corporate ofiSce. In step 568 using the telephone, accessing the LAN, or other functions, 

the virtual presence software establishes a connection with caiises the link to be automaticaUy redialed by the virtual 

the virtual presence server 106. Here it is noted that the 5 presence software executing in the remote computer system, 

connecuon is established as quickly =>s possMe, and the xhis reduces message unit charging costs while preferably 

secunty nego lations performed m step 504 of FIG. 12 are being transparent to the user. lL^c, any accesses by a 

tem 102 performs the desired function at the borate „ P'^"^^ ''r''! ^''^ to automatically re-establish the con- 

oflSce, such as checking or sending email, calling an external '° '^^ '^""f^ "''^P"'" ^^'^^ l"^. After the 

party, or accessing the Internet, among others. reconnection, the third party communications are automati- 

Referring now to FIG. 16 a flowchart diagram is shown '^^''^ directed to the remote user. Thus if the user picks up 

illustrating operation of the present invention when a party telephone or engages the virtual telephone on the remote 

at the corporate office or elsewhere accesses the remote user. computer to initiate a call, and if a temporary disconnect has 
The flowchart of FIG. 16 presumes that virtual presence has 15 occurred, the remote computer system 102 automaticaUy 

been enabled as shown in step 510 of FIG. 12. In step 582 dials the virtual presence server 106 to reconnect. Also if a 

the virtual presence server 106 receives a communication PBX extension at the corporate office and assigned to the 

from a party intended for the remote computer system 102. remote computer system rings at the corporate office, and a 

This may involve a co-worker at the corporate office dialing temporary disconnect has occurred, the virtual presence 
the local extension of flie remote user, an external person or 20 server 106 at the corporate office automaticafly redials the 

external party caUing the remote user from outside the remote computer system to reestablish the link. In this latter 

corporate office, a party sending an emafl or fax to the case, the virtual presence server 106 uses the telephone 

remote user, or other forms of communication. This may numbers provided by the remote virtual presence software at 

also involve the third party initiating a modem or ISDN data the beginning of the session and stored by the virtual 

transmission to the remote user. 2s presence server 106 during the initial session negotiation. 

In step 584 the virmal presence software executing on the It is noted that, on an ISDN link, re-establishment of a 
virtual presence server 106 determines if the remote com- connection after a temporary disconnect occurs very quickly 
puter system 102 is connected to the virtual presence server and is typically less than a second. Thus on an ISDN link, 
106. If iiot, then in step 586 the virtual presence server 106 re-establishment of a connection is generaUy transparent to 
automatically dials the remote computer system 102, i.e., 30 the user. However, re-establishment of analog links using 
establishes a connection or places a call to the remote V.34 modems typically requires over 40 seconds. Thus, in an 
computer system. Once the virtual presence server 106 at the embodiment where analog phone lines are used, the auto- 
corporate office connects to the remote user, the virtual matic disconnect feature is noticeable and preferably not 
presence server 106 "knows" the identity of the remote user. used. 

In step 588 the virtual presence server 106 establishes a 35 Remote User Connected to Virtual Presence Server 

connection with the remote computer system 102. Here it is The following describes operations wherein a remote user 

noted that the connection is established as quickly as accesses data and/or performs communications using the 

possible, and the security negotiations performed in step 504 virtual presence server 106 at the corporate office. Here it is 

of FIG. 12 are preferably not performed. In step 590 the assumed that the remote user desires to make a telephone 

virtual presence server 106 performs the desired function or 40 call or otherwise communicate with a third party, wherein 

transfer to the remote computer system 102, such as .sending the remote user behaves just as if he were physically located 

an email transmitted from a third party, transferring or at the corporate office. 

forwarding a call made by a third party, forwarding a fax As shown in FIG. 15, first in step 562 the remote user 

message received from a third party, among others. initiates a communication, i.e., picks up the telephone, or in 

In systems where inactivity disconnects occur, the virtual 45 some manner enables the telephone or modem to become 

presence server 106 preferably generates special tones or "off-hook". For example, if the user is using a virtual 

uses other means to distinguish the virtual presence server telephone executing on the remote computer system, the 

106 caUing the remote user versus a call from a third party user clicks a telephone caU icon on the virtual telephone. If 

directly to the remote user. In the preferred embodiment, the remote user is connected to the virtual presence server 

caller ID infonnation is used by the virtual presence soft- so 106 in step 564, or after a connection is established in step 

ware executing on the remote computer system to distin- 568, then the foUowing steps occur. In step 570 the corporate 

guish between calls from the virtual presence server 106 and PBX 112 provides a dial tone to the remote user. The 

calls from third parties directly to the remote user's remote corporate PBX 112 provides the dial tone flirough the virtual 

location. The caUer ID information is used by the remote presence server 106, through the public switched telephone 

computer system 102 between the first and second ring 55 network (PSTN) and through the open connection to the 

before the receiving telephone has come off-hook. This user's telephone instrument, or to the user's virtual tele- 

aUows the remote computer system to immediately deter- phone executing on the computer system 102. Thus the 

mine if the call is from the virtual presence server 106 or corporate PBX 112 provides the dial tone to the remote 

from somebody else. user's telephone, and the remote user acts as an extension to 

If the remote computer system does not have access to 60 the corporate PBX 112. 

caller ID, the telephone at the remote site comes off-hook If the user is performing a telephone caU, then the user 

and waits for one second and then listens for special tones. dials the desired number. If the remote user desires to talk to 

In this embodiment, the virtual presence server 106 prefer- a co-worker at the corporate office, the remote user dials the 

ably generates special tones or unique identifying tones in a coworker's three digit (or other type) extension. If the 

similar manner to the tones generated by a fax machine. In 65 remote user dials a co-worker who is also a remote user that 

another embodiment, the virtual presence server 106 uses maintains a virtual presence, then the call is routed from the 

V8.bis, which provides for user-defined calhng tone fields. corporate office virtual presence server 106 to the co-worker 
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remote user. If the remote user desires to talk to a third party redirected to the user's home since the user is physicaUy 

using the coiporate office WATTS Une, the remote user dials located at home. This occurs unbeknownst to the external 

just as if he/she were physically at the corporate ofSce. party, who has every reason to beUeve that the user is 

Therefore, the telephone plugged into the remote computer physically located in the corporate ofBce. 
system and/or the virtual telephone simulated by the remote 5 If the remote user at his home has established a "virtual 

ofEce software appears as an extension on the corporate presence" at the corporate ofEce according to the invention, 

telephone system, i.e. the corporate PBX 112. The remote and desires to make a long distant telephone call to an 

user also sends a fax or email, or logs on to the Internet, as external party located in a different area of the country, 

if he were physically present at the corporate office. according to the present invention the user simply performs 
Referring again to FIG. 16, when a telephone caU is made 10 the dialing routine to access the corporate office WATTS Une 

to the user at the corporate office in step 582, then if the at the corporate office, just as if the remote user were 

virtual presence connection is in place in step 584, or after physically located in the corporate office. Thus the remote 

the connection is established in step 588, in step 590 the user can obtain and use the corporate office WATTS Une to 

PBX 112 and the virtual presence server 106 automaticaUy make a long distance telephone caU to an external party at 
route the call to the remote user. Thus, when a co-worker at 35 a much reduced rate, just as if the user were physicaUy 

the corporate office dials the local N digit extension of the located in the corporate office. 

remote user, which typically rings at the user's "corporate If a remote user is connected to the corporate office 

office" office, the telephone caU is routed through the PBX according to the virtual presence system of the invention, the 

112 and provided through the virtual presence server 106 to user may be talking on the phone and simultaneously 
the remote user at his/her remote location. The virtual 20 sending a fax. The remote user is also connected through a 

presence server 106 provides the proper tones to the tele- LAN bridge to the corporate LAN. If the remote user 

phone of the remote user to direct the remote user's tele- launches an appUcation which expects to use a modem in 

phone (0 ring. The remote user then may pick up or answer one embodiment, this opens a channel to a the corporate 

the telephone and complete the connection. Likewise, a office which then returns to use the remote user's modem, 
received email or fax is touted to the remote user in this 25 Thus, the modem located with the remote user is used in the 

f^hion. application to dial the on-line service. 

Therefore, once the remote user has been connected to the In one embodiment the remote user can access a modem 

corporate office, the remote user operates substantially as if from a modem server at the corporate office, and the modem 

the user were physically present at the corporate ofBce. To at the corporate office acts as a slave to the remote user 
illustrate operation of the present invention, consider a user 30 modem. Thus the modem at the corporate office performs 

who works out of his home and also includes an office at the desired communications, and the remote user's modem is 

corporate office. If a user is engaged in a session with the only required for communications to and from the modem at 

virtual presence server 106 at the corporate office, or oth- the corporate office. 

envise has informed the virtual presence server 106 that the If a telecommuter desires to receive personal caUs at 

user is physically located at his home, then when an external 35 home while connected to the virtual presence server, the 

party attempts to caU the user at the corporate office, the telecommuter preferably instructs his friends and family to 

PBX telephone system 112 at the corporate office automati- "call me at the office" to avoid a busy signal as a result of 

cally routes the caU to the user's home. the virtual presence phone connection occupying the phone 

Thus, when an external party makes a telephone call to the line. These calls are then routed to the telecommuter's home 

corporate office to attempt to reach the user, the corporate 40 by the virtual presence server 106. Altematively, the virtual 

PBX 112 automatically routes the telephone call through the presence server 106 and/or the user telephony communica- 

session created by the user and the telephone rings at the lion device 104 instructs the telephone company Central 

remote computer 102, i.e. at the telephone plugged into the Office to automatically route calls to the telecommuter's 

remote computer system or the virtual telephone simulated home number to the corporate office, and these caUs are then 

by the remote office software. Therefore, an external party 45 routed to the telecommuter's home by the virhial presence 

calUng the user is unable to detect whether the user is server 106. Thus when a telecommuter is connected to the 

actually physically located in the corporate office or in a corporate office according to the virtual presence system of 

remote location with a virtual presence according to the the invention, an external party who attempts to caU the 

present invention . telecommuter at home is not blocked out, but rather is routed 

If the user and the external party are discussing a docu- so through the corporate office virtual presence server 106 to 

ment and the external party desires to fax the document to Ihe telecommuler. 

the user, the external party faxes the document to the Thus the telecommuter is not required to have separate 

corporate office. If the user has a dedicated phone number telephone lines for personal and business use, but rather is 

for a personal fax at the corporate office, then the virtual required to only have a single line for both personal and 

presence server 106 of the present invention operates to 55 business communications. The single telephone line serves 

automatically direct the fax from the corporate office to the as the personal voice channel, the business voice channel, 

user's home. In this case, the external party faxes the the corporate LAN data channel, and fax data channel, 

document to a fax machine, or to the fax number, at the When the user has completed operations and desires to 

corporate office which is connected to the virtual presence terminate the session to the corporate office, the user pref- 

server 106, and the virtual presence server 106 detects that 60 erably clicks on the "Be There" icon or enters a command 

remote user as the receiving party of the fax and automati- at the operating system command Une to terminate the 

cally redirects the fax transmission data from the corporate remote virtual presence software, 

office fax machine to the remote user's home office. Remote Access CaU Forwarding 

Thus, according to the present invention, an external party The present invention also provides a greatly improved 

calls the remote user at the corporate office and also faxes a 65 system and interface for performing remote access call 

document to the remote user at the corporate office, and both forwarding. In current systems, remote access caU forward- 

the telephone caU and the fax document are automaticaUy ing is not widely used due to the lack of a friendly user 



5,889,845 

27 28 

interface as welJ as the lack of a system which monitors the virtual presence server 106 at the corporate office, calls 
forwarding history and status of the user. The computer made to the user's office telephone number are forwarded to 
system 102 including the user telephony communication the user's home telephone number. Thus if the user tele- 
device 104 of the present invention provides an automated phony communications device 104 includes a second tele- 
means for performing remote access call forwarding. The 5 phone number used to access the user telephony communi- 
computer system 102 includes software which provides a cations device 104, the virtual presence server 106 routes 
friendly user interface that greatly simpHfies remote access telephone calls made to the first telephone number to the 
call forwarding. The computer system 102 also tracks the second telephone number. 

remote call forwarding status and history of the user, and FIGS. 19 and 20— Remote Telephone Number Call For- 

thus remote access call forwarding can be easily undone, lo warding Operation 

Also, the computer system 102 includes recovery methods FIGS. 19 and 20 are a flowchart diagram illustrating 

for situations where a link has gone down and/or other operation of the invention in enabling the remote user to 

instances occur where the remote access call forwarding receive calls made to his telephone number while the user is 

should be done. Further, the computer system 102 includes connected to the virtual presence server 106 at the corporate 

authentication software as discussed above which provides 15 office. Here it is assumed that the user telephony commu- 

the necessary security for remote access call forwarding. nications device 104 includes a second telephone number 

FIGS. 17 and 18 — Office Number Call Forwarding Opera- which is used lo access the user telephony communications 

•ion device 104. For example, if the remote user is a 

FIG. 17 illustrates a method for providing a remote user telecommuter, the second telephone number is the user's 

operating the user telephony communications device 104 20 home number. 

with a virtual presence at a corporate office or data site. The As shown, in step 722 the user telephony communications 

corporate office or data site includes the virtual presence device 104 performs a call forwarding operation to call 

server 106 which routes communications between the cor- forward telephone calls made to the second number. The call 

porate office and the telephony communications device 104. forwarding operation causes telephone calls made to the 

The corporate office or data site includes a first telephone 25 second number to be forwarded to the virtual presence 

number associated with the remote user, wherein the first server 106. As discussed below, this enables telephone calls 

telephone number is used to access the remote user at the made to the second telephone number to be forwarded to the 

corporate office or data site. In other words, the first tele- virtual presence server 106 and then routed through by the 

phone number is the user's office telephone number. virmal presence server 106 to the user telephony commu- 

As shown, in step 702 the user telephony communications 30 nications device 104. 

device 104 connects to the corporate office or data site. In In another embodiment, in step 722 the virtual presence 

step 704 the user telephony communications device 104 server 106 performs the call forwarding operation to call 

provides identification information to the virtual presence forward telephone calls made to the second number, causing 

server 106 at the corporate office after connecting to the calls made to the second number to be forwarded to the 

corporate office. The identification information includes an 35 virtual presence server 106. 

identity of the user operating the user telephony communi- In the preferred embodiment, in step 722 the call for- 

cations device 104. In step 706 the virtual presence server warding operation directs telephone calls made to the second 

106 stores the identffication information provided by the number to be forwarded to the first number at the corporate 

user telephony communications device 104. office. As noted above, calls intended for the first number at 

In step 708 the virtual presence server 106 performs a call 40 the corporate office are forwarded to the virtual presence 

forwarding operation to forward telephone calls made to the server 106. Telephone calls intended for the first number at 

first telephone number which are intended for the user at the the corporate office are forwarded to the virtual presence 

corporate office. The call forwarding operation directs the server 106 due to the call forwarding operation performed in 

telephone calls made to the first telephone number to be step 708. Thus, in this embodiment, telephone calls made to 

forwarded to the virtual presence server 106. The virtual 45 the second number are forwarded to the first number at the 

presence server performing the remote call forwarding corporate office, and these calls forwarded to the first 

operation includes the virtual presence server accessing the number at the corporate office are instead forwarded to the 

identification information received from the user telephony virtual presence server 106 due to the call forwarding 

commimications device 104 and then performing the remote operation of step 708. 

call forwarding operation using the identification informa- so After the call forwarding operation is performed in step 

1^°°- 722, when an external party attempts to call the remote user 

Referring now to FIG. 18, when an external party calk the at the remote location, e.g., attempts to call the telecom- 
user at the office, i.e., dials the first telephone number to call muter at home, the following occurs. As shown, in step 724, 
the user at the office, the call forwarding operation per- a party makes a telephone call to the second telephone 
formed in step 708 causes the telephone call to be received 55 number of the user telephony communications device. For 
by the virtual presence server 106. As shown, in response to example, if the remote user is a telecommuter, in step 724 a 
the call made to the first telephone number by the external party makes a telephone call to the user's home, 
party, in step 712 the virtual presence server 106 receives the In response to the call forwarding operation performed in 
telephone call made to the first telephone number and step 722, in step 726 the telephone caU to the second 
forwarded to the virtual presence server 106. In step 714 the 60 telephone number of the user telephony communications 
virtaal presence server 106 routes the telephone call made to device 104 is automatically routed to the virhial presence 
the first telephone number and forwarded to the virtual server 106 at the corporate office. In step 728 the virhial 
presence server 106 to the user telephony communications presence server 106 receives the telephone call made to the 
device 104. second telephone number of the user telephony communi- 

Thus the external party who calls the user at the office is 65 cations device 104 and forwarded to the virtual presence 

automatically forwarded to the user at the remote location. server 106 at the corporate office. In step 730 the virtual 

For example, if the user is at home and is connected to the presence server 106 forwards or routes the telephone call 
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made to the second telephone number of the user telephony 
communications device 104 and forwarded to the virtual 
presence server 106 at the corporate ofSce to the user 
telephony communications device 104. 

The virtual presence server 106 routes the telephone call 5 
to the user telephony communications device 104 on the 
same communication hne or telephone line which is being 
used for the vial presence connection. Thus the single 
communication line is used for the virtual presence connec- 
tion as well as for receiving home telephone calls routed in ii 
the above fashion. 



Therefore, a system which enables a 
maintain a virtual presence at a corporate o 
described. The system of the present ii 
a remote user to connect to a corporate ofiSce and behave just 
as if the user were physically present at the corporate ofBce. 

Although the system and method of the present invention 
has been described in connection with the preferred 
embodiment, it is not intended to be limited to the specific : 
form set forth herein, but on the contrary, it is intended to 
cover such alternatives, modifications, and equivalents, as 
can be reasonably included within the spirit and scope of the 
invention as defined by the appended claims. 
We claim: 2 
1. A method for providing a remote user operating a user 
telephony communications device with access capabilities 
to a corporate oflSce, wherein the corporate ofSce includes a 
virtual presence server, wherein the corporate ofSce includes 
a first telephone number associated with the remote user and 3 
used to access the remote user at the corporate ofSce, the 
method comprising: 

the user telephony communications device connecting to 
the corporate ofiEce on a communication line and 
providing identification information; 3: 
the virtual presence server performing a call forwarding 
operation to forward telephone calls made to said first 
telephone number which are intended for the user at the 
corporate ofiice to said virtual presence server; and 
the virtaal presence server communicating telephony con- ^ 
trol information with the user telephony communica- 
tions device on the communication line, wherein said 
communicating telephony control information enables 
the user telephony communications device to behave as 
an extension to a telephony server at the corporate 

wherein the virtual presence server performs said call 
forwarding operation and communicates said telephony 
control information in response to the user telephony 
communications device connecting to the corporate 
ofiice and providing said identification information. 
2. The method of claim 1, wherein calls made to said first 
telephone number which are intended for the user at the 
corporate ofBce are forwarded to said virtual presence server jj 
and transmitted on the communication line to the user 
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4. The method of claim 3, further a 
the user telephony communications device and the virtual 

presence server communicating voice information on 
the communication Hne after the virtual presence server 
routing said telephone call; 
the virtual presence server performing data transfers with 
the user telephony communications device on the com- 
munication line during the user telephony communica- 
tions device and the virtaal presence server communi- 
cating said voice information. 

5. The method of claim 1, wherein the virtual presence 
server communicates voice and telephony control informa- 
tion with the user telephony communications device on the 

6. The method of claun 1, wherein the virtual presence 
server communicates voice, data and telephony control 
information with the user telephony communications device 



n the 



3. The method of claim 1, further a 

the virtual presence server receiving a telephone call 
made to said first telephone number and forwarded to c 
said virtual presence server, wherein said telephone call 
is intended for the remote user operating said user 
telephony communications device; and 

the virtual presence server routing said telephone call 
made to said first telephone number and forwarded to 6 
said virtual presence server to the user telephony com- 
munications device on the commimication hne. 



7. The method of claim 1, further comprising: 

' the virtual presence server perfonning data transfers with 
the user telephony communications device on the com- 
munication line after the user telephony communica- 
tions device connecting to the corporate ofSce. 

8. The method of claim 7, fiirther comprising: 

the virtual presence server routing electronic mail 
intended for the remote user to the user telephony 
communications device on the communication line 
after the user telephony communications device con- 
necting to the corporate ofBce. 

9. The method of claim 7, further comprising: 

the virtual presence server routing faxes intended for the 
remote user to the xiser telephony communications 
device on the commumcation Kne after the user tele- 
phony communications device connecting to the cor- 
porate ofGce. 

10. The method of claim 1, wherein the corporate office 
includes a local area network, wherein the virtual presence 
server is coupled to the local area netvrork, the method 
further comprising: 

the virtual presence server routing local area network data 
intended for the remote user to the user telephony 
communications device on the commimication line 
after the user telephony communications device con- 
necting to the corporate office. 

11. The method of claim 1, wherein the user telephony 
communications device includes a second telephone 
number, wherein the second telephone number is used to 
access the user telephony communications device, the 
method further comprising: 

performing a call forwarding operation to call forward 
telephone calls made to said second number to said 
virtual presence server; 

wherein said telephone calls made to the second telephone 
number and forwarded to the virtual presence server ate 
touted through said virtual presence server to said user 
telephony communications device on the communica- 

12. The method of claim 11, further comprising: 

a party making a telephone call to the second telephone 
number of the user telephony communications device; 

wherein said telephone call to the second telephone 
number of the user telephony communications device is 
automatically forwarded to the virtual presence server 
at the corporate oflSce; 

the virtual presence server receiving said telephone call 
made to the second telephone mmiber of the user 
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telephony communications device and forwarded to the 
virtual presence server at the corporate ofiEice; 
the virtual presence server routing said telephone call 
made to the second telephone number of the user 
telephony communications device and forwarded to the 
virtual presence server at the corporate ofSce to the user 
telephony communications device on the communica- 

13. The method of claim 11, wherein the virtual presence 
server automatically performs said call forwarding operation . 
to call forward telephone calls made to said second number 
to said virtual presence server in response to the user 
telephony communications device connecting to the corpo- 
rate ofSce and providing said identification information. 

14. The method of claim 1, wherein the user telephony 
communications device includes a second telephone ' 
number, wherein the second telephone number is used to 
access the user telephony communications device, the 
method further comprising: 

instructing a telephone company central oflSce to forward 
telephone calls made to the second telephone number to ' 
the virtual presence server at the corporate ofiSce; 
wherein said telephone calls made to the second telephone 
number of the user telephony communications device 
and forwarded to the virtual presence server at the 
corporate ofSce are routed through said virtual presence 
_ , ;r telephony communications device 



in the 



15. The method of claim 14, 
wherein the virtual presence server automatically ^ 

instructs said telephone company central office to for- 
ward telephone calls made to the second telephone 
number to the virtual presence server at the corporate 
office in response to the user telephony communica- 
tions device connecting to the corporate office and 35 
providing said identification information. 

16. The method of claim 14, wherein said instructing the 
telephone company central office comprises the virtual pres- 
ence server performing a remote access call forwarding 
operation to forward telephone calls made to the second 
telephone number to the virtual presence server at the 
corporate office. 

17. The method of claim 1, wherein the corporate ofSce 
includes a corporate office telephone coupled to the tele- 
phony server and used by the remote user when the remote 45 
user is physically present in the corporate office; 

wherein the user telephony communications device 
behaves substantially like said corporate office tele- 
phone in response to the virtual presence server com- 
municating said telephony control information with the 50 
user telephony communications device. 

18. The method of claim 1, further comprising: 

the remote user calling a party using the communication 
line after said connecting and after the virtual presence 
server communicates telephony control information ss 
with said user telephony communications device, 
wherein said calling includes the user telephony com- 
munications device using said telephony control infor- 
mation to behave as an extension to the telephony 
server. 50 

19. The method of claim 1, wherein the corporate office 
further includes a plurality of telephones coupled to said 
telephony server, wherein each of said plurality of tele- 
phones coupled to said telephony server have a local 
extension, the method further comprising: $5 

the remote user calling a co-worker at the corporate office 
using the communication line after said connecting and 
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after the virtual presence server communicates tele- 
phony control iiiformation with the user telephony 
communications device, wherein said calling the 
co-worker includes the remote user diahng a local 
extension of a telephone associated with said 
co-worker. 

20. The method of claim 1, wherein said telephony control 
information includes one or more of message indications, 
line indications, and LCD display information. 

21. The method of claim 1, wherein said identification 
information comprises an identity of the remote user oper- 
ating the user telephony communications device. 

22. The method of claim 1, further comprising: 

the virtual presence server storing said identification 
information provided by the user telephony communi- 

wherein said virtual presence server performing said call 
forwarding operation includes: 
accessing said identification information received from 

said user telephony communications device; and 
performing said call forwarding operation using said 

identification information. 

23. The method of claim 1, further comprising: 

the user telephony communications device disconnecting 

from the corporate office; 
the virtual presence server performing a discontinue 
operation to discontinue said call forwarding operation 
in response to said disconnecting; 
wherein after said discontinue operation telephone calls 
made to said first telephone number which are intended 
for the user at the corporate office are received by a 
telephony device at the corporate office associated with 
said first telephone number. 

24. The method of claim 1, wherein the virtual presence 
server performing said call forwarding operation comprises 
the virtual presence server instructing the telephony server at 
the corporate ofSce to forward telephone calls made to said 
first telephone number which are intended for the user at the 
corporate office to said virtual presence server. 

25. The method of claim 24, further comprising: 
the user telephony communications device disconnecting 

from the corporate office; 
the virtual presence server instructing the telephony 
server at the corporate office to discontinue said call 
forwarding operation; 
wherein, after the telephony server at the corporate ofEice 
discontinues said call forwarding operation, telephone 
calls made to said first telephone number which are 
intended for the user at the corporate office are received 
by the telephony server and not forwarded to the virtual 
presence server. 

26. The method of claim 1, wherein the virtual presence 
server is also said telephony server. 

27. A system which provides a remote user with access 
capabilities to a corporate office, comprising: 

a user telephony communications device physically 
tocated remotely from the corporate office, wherein the 
user telephony conmiunications device is operated by 
the remote user, wherein the user telephony communi- 
cations device is adapted for coupling to a transmission 
medium, wherein the user telephony communications 
device transmits communications to the corporate 
office on the transmission medium, wherein said com- 
munications include identification information; 
a telephony server located at the corporate office, wherein 
the telephony server controls a plurality of telephones. 
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wherein the corporate oflSce includes a first telephone 
number associated with the remote user, wherein the 
first telephone number is used to access the remote user 
at the corporate office; and 
a virtual presence server located at the corporate office 
and coupled to said telephony server, wherein the user 
telephony communications device is operable to con- 
nect to the virtual presence server, wherein the virtual 
presence server includes: 

at least one input for coupling to the transmission ^ 
medium, wherein said at least one input receives 
communications firom said user telephony commu- 
nications device on the transmission medium; 

a memory for storing said identification information 
received from said user telephony communications t 
device; and 

a communication device coupled to said memory and to 
said at least one input for communicating with the 
user telephony commimications device on the trans- 
mission medium; 2 
wherein the virtual presence server is operable to perform 
a call forwarding operation to forward telephone calls 
made to said first telephone number which are intended 
for the user at the corporate office to said virtual 
presence server; 2: 
wherein the virtual presence server is operable to route 
said telephone calls made to said first telephone number 
and fijrwarded to said virtual presence server to the user 
telephony o 



wherein the virtual presence server is operable to com- 
municate telephony control information with the user 
telephony communications device on the transmission 
medium, wherein said telephony control information 35 
enables the user telephony communications device to 
behave as an extension to the telephony server at the 
corporate ofBce; and 

wherein the virtual presence server is operable to perform 
said call forwarding operation and communicate said 40 
telephony control information in response to the user 
telephony communications device connecting to the 
corporate ofBce and providing said identification infiar- 
mation. 

28. The system of claim 27, 45 
wherein the virtual presence server is operable to receive 

a telephone call made to said first telephone number 
and forwarded to said virtual presence server, wherein 
said telephone call is intended for the remote user 
operating said user telephony conmiunicalions device; 50 

wherein the virtual presence server is operable to route 
said telephone call to said user telephony communica- 
tions device through the transmission medium. 

29. The system of claim 27, 

wherein the user telephony communications device and 
the virtual presence server are operable to s 
neously communicate voice and data i " 
the transmission mediiun. 

30. The system of claim 27, wherein said virtual presence 
server further includes: 

processing logic for accessing said identification infor- 
mation received from said user telephony communica- 
tions device; and 

call forwarding logic for performing said call forwarding 
operation using said identification information. 
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31. The system of claim 27, wherein the virtual presence 
server is operable to perform data transfers with the user 
telephony communications device on the transmission 
medium after the user telephony communications device 
connects to the corporate office. 

32. The system of claim 31, wherein the vhtual presence 
server is operable to route electronic mail intended for the 
remote user to the user telephony communications device on 
the transmission medium after the user telephony commu- 

I nications device connects to the corporate office. 

33. The system of claim 31, wherein the virtual presence 
server is operable to route faxes intended for the remote user 
to the user telephony communications device on the hrans- 
mission medium after the user telephony communications 
device connecls to the corporate office. 

34. The system of claim 27, further comprising: 

a local area network located at the corporate office, 
wherein the virtual presence server is coupled to the 
local area network; 

wherein the virtual presence server is operable to route 
local area network data intended for the remote user to 
the user telephony communications device after the 
user telephony communications device connects to the 
corporate office. 

35. The system of claim 27, wherein the user telephony 
communications device includes a second telephone 
number, wherein the second telephone number is used to 
access the user telephony communications device; 

wherein the virtual presence server is operable to perform 
a call forwarding operation to call forward telephone 
calls made to said second number to said virtual 
presence server at the corporate office; 

wherein the virtual presence server is operable to route 
said telephone calls made to the second telephone 
number and forwarded to the virtual presence server to 
said user telephony communications device on the 
transmission medium. 

36. The system of claim 27, wherein the corporate office 
includes a corporate office telephone coupled to the tele- 
phony server and used by the remote user when the remote 
user is physically present in the corporate office; 

wherein the user telephony communications device 
behaves substantially like said corporate office tele- 
phone in response to said telephony control informa- 

37. The system of daim 27, 

wherein the corporate office further includes a plurality of 
telephones coupled to said telephony server, wherein 
each of said plurality of telephones coupled to said 
telephony server have a local extension; 

wherein the user telephony communications device is 
operable to call a co-worker at the corporate office 
through the transmission medium by diaUng a local 
extension of a telephone associated with said 
co-worker. 

38. The system of claim 27, wherein said telephony 
control information includes one or more of message 
indications, line indications, and LCD display information. 

39. The system of claim 27, 

wherein the user telephony communications device is 
operable to disconnect from the corporate office; 

wherein, in response to the user telephony communica- 
tions device disconnecting from the corporate office, 
the virtual presence server performs a discontinue 
operation to discontinue said call forwarding operation; 

wherein after said discontinue operation telephone calls 
made to said first telephone number which are intended 
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for the user at the corporate o£5ce are received by a number, wherein said telephone call is intended for the 

telephony device at the corporate office associated with remote user operating the user telephony communica- 

said first telephone number. tions device- and 

40. The system of claim 27, wherein the virtual presence ^^erein the system is operable to route said telephone call 
server is operable to perform said call foi^varding operaUon 5 to the user telephony communications device through 
by mtnictmg the telephony server at the corporate office to transmission mJdium in response to the system 
forward telephone calls made to said first telephone number receiving said telephone call 

which are intended for the user at the corporate office to said 44. The system of claim 42, 

virhial presence server. . ■ f 

41. The system of claim 40 ,0 '^"^ operable to simultaneously com- 
«,h,.«.;n ti,» „c., ..i.„i,„„„ • J • • municate voice and data information to the user tele- 
^n^^Ki^ , T ^ ,T device IS bony communications device through the Hansmis- 

operable to disconnect from the corporate office; ^-^^ medium "ouamio 

wherein in response to the u^r telephony communica- 45. xhe system of claim 42, wherein said system further 

tions device disconnectmg from the corporate office, includes- 

iJlUSv ™ Mh'""" T h""™'.' P™=^^^°g ^°^'= '^^^^S identification infbr- 

S^Zo^a^^^ ope^nf ^ '''''''V''''' "^^^ " 

. , , , ^, ' tions device; and 

wherein, after the telephony server at the corporate office forwarding logic for performing said call forwarding 

t^Trr f^ '^T^^^"^ r- i'^^''^ ,0 operation using said identification information. 

fntnZ f 1 telephone number which are 20 ^ 

mtended for the user at the corporate office are received j , . t -.u .u y"'*-"* 

by the telephony server and nolforwarded to the virtual "Pe^^ble to perform data transfers with the user telephony 

■'g^ ^ ' u uuumwaiucu Lu uic viriudi communications device through the transmission medium 

42 A system wMch provides a remote user with access T"'"^^ ' comiection from the user tele- 

„.-.>K-i-,- . . ni u ■ I "n-t-Ks:. phony communications device, 

capabiuties to a corporate office, wherem he system is 25 ^„^,^„ „i • -i/j 1. • .1. 

located at the corporate office, therein the remote user JJ J^f system of claun 46, wherem the system is 

operates a user telephony communications device physically °P«""V° "^''^ '^'^'^^^^ 5"""°'! 

located remotely from the corporate office, whereto the ZTJt"^' °^ communications device through 

coT,orate office includes a first tdephone number associated 'tt "T- M T"^^ ' 

Sreto t?::;te'm i^rdir^^ " ^"'^""'^ °p-ff - ™- ^r-' r r°'rf 

,. . . user telephony communications device through the trans- 

at least one mput for couphng to a transmission medium, mission medium after the system receives a connection from 

wherem said at teast one input receives commumca- the user telephony communications device, 

tions from the user telephony commumcations device 35 .j^^e system of claim 42, wherein a local area network 

on the transmission medium; ^^^^^ the corporate office, wherein the system is 

a memory tor stormg identification mformation received coupled to the local area network; 

from the user telephony communications device; and wherein the system is operable to route local area network 

a communication device coupled to the memory and to data intended for the remote user to the user telephony 

the at least one mput for commumcating voice and data communications device through the transmission 

mformauon to the user telephony communications medium after the system receives a connection from the 

device on the transmission medium; user telephony communications device. 

wherein the system is operable to perform a call forward- 50. The system of claim 42, wherein the user telephony 

ing operation to forward telephone calls made to said communications device includes a second telephone 

first telephone number which are intended for the user number, wherein the second telephone number is used to 

at the corporate office to said system; access the user telephony communications device; 

wherein the system is operable to route said telephone wherein the system is operable to perform a call forward- 
calls made to said first telephone number and for- ing operation to call forward telephone calls made to 
warded to said system to the user telephony commu- jg said second number to said system at the corporate 
nications device on the transmission medium; office; 

wherein the system is operable to communicate telephony wherein the system is operable to route said telephone 

control information with the user telephony communi- calls made to the second telephone number and fbr- 

cations device on the transmission medium, wherein warded to the system to the user telephony communi- 

said telephony control information enables the user 55 cations device through the transmission medium, 

telephony communications device to behave as an 51. The system of claim 42, wherein the corporate ofBce 

extension to a telephony server at the corporate office; includes a corporate office telephone used by the remote user 
when the remote user is physically present in the corporate 

wherein the system is operable to perform said call office; 

forwarding operation and communicate said telephony so wherein the user telephony communications device 
control information in response to the system receiving behaves substantiaUy like said corporate office tele- 
a communication from the user telephony communica- phone in response to said telephony control informa- 
tions device and recei-ving said identification infotma- tion. 
tion from the user telephony communications device. 52. The system of claim 42, 

43. The system of claim 42, ^5 wherein the corporate office further includes a plurality of 

wherein the system at the corporate office is operable to telephones, wherein each of said plurality of telephones 

receive a telephone call intended for said first telephone have a local extension; 
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wherein the user telephony communications device is 
operable to call a co-worker at the corporate ofBce 
through the transmission medium by dialing a local 
extension of a telephone associated with said 
co-worker. j 

53. The system of claim 42, wherein said telephony 
control information includes one or more of message 
indications, Une indications, and LCD display infonmation. 

54. The system of claim 42, 

wherein, in response to the user telephony communica- 
tions device disconnecting from the corporate oflSce, 
the system performs a discontinue operation to discon- 
tinue said call forwarding operation; 

wherein after said discontinue operation telephone calls 
made to said first telephone number which are intended 
for the user at the corporate office are received by a 
telephony device at the corporate ofSce associated with 
said first telephone number. 

55. The system of claim 42, wherein the system is 
operable to perform said call forwarding operation by 
instructing the telephony server at the corporate office to ^ 
forward telephone calls made to said first telephone number 
which are intended for the user at the corporate office to said 

56. The system of claim 55, 

wherein, in response to the user telephony communica- 
tions device disconnecting from the corporate ofSce, 
the system is operable to instruct the telephony server 
at the corporate oflSce to discontinue said call forward- 
ing operation; 

wherein, after the telephony server at the corporate office ^° 
discontinues said call forwarding operation, telephone 
calls made to said first telephone number which are 
intended for the user at the corporate office are received 
by the telephony sever and not forwarded to the virtual 
presence server. 

57. The system of claim 42, wherein the system operates 
as the telephony server at the corporate office. 

58. A method for providing a remote user operating a user 
telephony communications device with access capabilities 
to a corporate ofSce, wherein the corporate oflSce includes a 
virtual presence server, wherein the corporate oflice includes 
a first telephone number associated with the remote user, 
wherein the first telephone number is used to access the 
remote user at the corporate ofBce, wherein the user tele- 
phony communications device includes a second telephone 
number, wherein the second telephone number is used to 
access the user telephony communications device, the 
method comprising: 

the user telephony communications device coimecting to 
the corporate ofiSce; ^° 

the user telephony communications device providing 
identification information to the virtual presence server 
at the corporate office, said identification information 
including an identity of the remote user operating the jj 
user telephony communications device; 

the virtual presence server performing a call forwarding 
operation to forward telephone calls made to said first 
telephone number which are intended for the user at the 
corporate office to said virtual presence server; 

performing a call fiarwarding operation to call forward 
telephone calls made to said second nimiber to said 
virtual presence server; 

wherein said telephone calls forwarded to the virtual 
presence server are routed through said virhial presence 6S 
server to said user telephony communications device; 
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wherein said call forwarding operations are performed in 
response to the user telephony communications device 
connecting to the corporate office and providing said 
identification information. 

59. The method of claim 58, wherein the virtual presence 
server performmg said caU forwarding operation to forward 
telephone calls made to said first telephone number which 
are intended for the user at the corporate office to said virtual 
presence server comprises the virtual presence server 
instructing a telephony server at the corporate office to 
forward telephone calls made to said first telephone number 
which are intended for the user at the corporate office to said 
virmal presence server. 

60. The method of claim 58, 

wherein said performing a call forwarding operation to 
call forward telephone calls made to said second num- 
ber to said virtual presence server comprises instructing 
a telephone company central office to forward tele- 
phone calls made to the second telephone number to the 
virtual presence server at the corporate office. 

61. The method of claim 58, further comprising: 
the virtual presence server routing a telephone call made 

to said first telephone number and forwarded to said 
. virtual presence server to the user telephony commu- 

62. The method of claim 58, further comprising: 
the virtual presence server receiving a telephone call 

made to said first telephone number and forwarded to 
, said virtual presence server, wherein said telephone call 
is intended for the user operating said user telephony 
communications device; and 
the virtual presence server routing said telephone call 
made to said first telephone number and forwarded to 
said virtual presence server to the user telephony com- 
munications device. 

63. The method of claim 62, further comprising: 
the user telephony communications device and the virtual 

presence server communicatmg voice information after 
the virtual presence server routing said telephone call; 
the virmal presence server performing data transfers with 
the user telephony communications device during the 
user telephony communications device and the virtual 
presence server communicating said voice information. 

64. The method of claim 58, further comprising: 
a party making a telephone call to the second telephone 

number of the user telephony communications device; 
wherein said telephone call to the second telephone 
number of the user telephony communications device is 
automatically forwarded to the virtual presence server 
at the corporate office; 
the virtual presence server receiving said telephone call 
made to the second telephone number of the user 
telephony communications device and forwarded to the 
virtual presence server at the corporate office; 
the virtual presence server routing said telephone call 
made to the second telephone number of the user 
telephony communications device and forwarded to the 
virtual presence server at the corporate office to the user 
telephony communications device. 

65. The method of claim 58, wherein said virtaal presence 
server performing said call forwarding operations includes: 

accessing said identification information received from 
said user telephony communications device; and 
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n 58, further comprising; 
er performing data transfers with 
ommunications device after the 
lunications device connecting to 



66. The method of clai 
the virtual presence ser 

the user telephony ( 
user telephony comt 
the corporate ofBce. 

67. The method of claim 66, further comprising: 

the virtual presence server routing electronic mail 
intended for the remote user to the user telephony 
communications device after the user telephony com- 
munications device connecting to the corporate office. 

68. The method of claim 66, further comprising: 

the virtual presence server routing faxes intended for the 
remote user to the user telephony communications 
device after the user telephony communications device 
connecting to the corporate ofiSce. 

69. The method of claim 58, wherein the corporate ofiSce 
includes a local area network, wherein the virtual presence 
server is coupled to the local area network, the method 
fiirther comprising: 

the virtual presence server routing local area network data ^ 
intended for the remote user to the user telephony 
communications device after the user telephony com- 
munications device connecting to the coiporate ofSce. 



75. The method of claim 70, wherein said telephony 
control information includes one or more of message 
indications, line indications, and LCD display information. 

76. The method of claim 58, further comprising: 

the user telephony communications device discoimecting 
from the corporate oflSce; 

the virtual presence server performing one or more dis- 
continue operations to discontinue said call forwarding 
operations in response to said disconnecting; 

wherein after said discontinue operations telephone calls 
made to said fiist telephone number which aie intended 
for the user at the coiporate ofSce are received by a 
telephony device at the corporate ofBce associated with 
said first telephone number, and telephone calls made 
to said second telephone number which are intended for 
the user telephony communications device are received 
by the user telephony communications device. 

77. The method of claim 76, wherein said discontinue 
operations comprise instructing a telephony server at the 
corporate office to discontinue forwarding telephone calls 
made to said first telephone number which are intended for 
the user at the corporate office to said virtual presence server 
and instructing a telephone company central office to dis- 



70. The method of daim 58, wherein the corporate office ^ continue forwarding telephone calls made to the second 
includes a telephony server, the method further comprising: telephone number to the virtual presence server at the 
the virtual presence server communicating telephony con- corporate office, 
trol information with the user telephony communica- 78. A system which provides a remote user with access 
tions device, wherein said communicating telephony capabilities to a corporate office, wherein the system is 
control information enables the user telephony com- 30 located at the coiporate office, wherein the remote user 
operates a user telephony conuiunications device physically 
located remotely from the corporate office, wherein the 
corporate office includes a first telephone nimiber associated 
with the remote user, wherein the first telephone number is 
used to access the remote user at the corporate office, 
wherein the user telephony commimications device includes 
a second telephone number, wherein the second telephone 
number is used to access the user telephc 
device, wherein the system includes: 
at least one input for coupling to 
wherein said at least one input receives c( 
tions from the user telephony communications device; 
a memory for storing identification information received 
from the user telephony communications device; and 
a communication device coupled to the memory and to 
the at least one input for communicating with the user 
telephony communications device; 
wherein the system is operable to perform a call forward- 
ing operation to forward telephone calls made to said 
first telephone number which are intended for the user 
at the corporate office to said system; 
wherein the system is operable to perform a call forward- 
ing operation to call forward telephone calls made to 
said second number to said system; 
wherein said telephone calls forwarded to the system are 
routed through said system to said user telephony 



IS device to behave as an extension to the " 
telephony server at the corporate office. 

71. The method of claim 70, wherein the virtual presence 
server communicates said telephony control information 
with the user telephony communications device in response 35 
to the user telephony communications device connecting to 
the corporate ofBce and providing said identification infor- 

72. The method of claim 70, wherein the corporate office 
includes a corporate office telephone coupled to the tele- ^ 
phony server and used by the remote user when the remote 
user is physically present in the corporate office; 

wherein the user telephony communications device 
behaves substantially like said corporate office tele- 
phone in response to the virtual presence server com- 45 
municatmg said telephony control information with the 
user telephony communications device. 

73. The method of claim 70, further comprising: 
the remote user calling a party after said connecting and 

after the virtual presence server communicates tele- so 
phony control information with said user telephony 
communications device, wherein said calling includes 
the user telephony communications device using said 
telephony control infisrmation to behave as an exten- 
sion to the telephony server. 55 

74. The method of daim 70, wherein the corporate office 
further includes a plurality of telephones coupled to said 
telephony server, wherein each of said plurality of tele- 
phones coupled to said telephony server have a local 
extension, the method further comprising: eo 

the remote user calling a co-worker at the corporate office 
after said connecting and after the virtual presence 
server commuiucates telephony control information 
with the user telephony communications device, 
wherein said caUing the co-worker includes the remote 
user dialing a local extension of a telephone associated 
with said co-worker. 



wherein the system performs said call forwarding opera- 
device connecting to the corporate office and providing 
said identification information. 
79. The system of claim 78, wherein said call forwarding 
operation to forward telephone caUs made to said first 
telephone number which are intended for the user at the 
corporate office to said system comprises instructing a 
telephony server at the corporate office to forward telephone 
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calls made to said first telephone number which are intended 
for the user at the corporate oJEce to said system. 

80. The system of claim 78, 

wherein said call forwarding operation to call forward 
telephone calls made to said second number to said 
system comprises instructing a telephone company 
central ofiSce to forward telephone calls made to the 
second telephone number to \he system. 

81. The system of claim 78, 

wherein the system at the corporate ofSce is operable to 
receive a telephone call intended for said first telephone 
number, wherein said telephone call is intended for the 
remote user operating the user telephony communica- 
tions device; and 

wherein the system is operable to route said telephone call 
to the user telephony communications device in 
response to the system receiving said telephone call. 

82. The system of claim 78, 

wherein, in response to a party making a telephone call to 20 
the second telephone number of the user telephony 
communications device, said telephone call to the 
second telephone number of the user telephony com- 
munications device is automatically forwarded to the 
system at the corporate office; 2s 
wherein the system is operable to receive said telephone 
call made to the second telephone number of the user 
telephony communications device and forwarded to the 
system at the corporate office; 
wherein the system is operable to route said telephone call 3" 
made to the second telephone number of the user 
telephony communications device and forwarded to the 
system at the corporate office to the user telephony 
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83. The system of claim 78, wherein said system further 35 
includes: 

processing logic for accessing said identification infor- 
mation received from the user telephony communica- 
tions device; and 

call forwarding logic for performing said call forwarding *° 
operation using said identification information. 

84. The system of claim 78, wherein the system is 
operable to perform data transfers with the user telephony 
communications device after the system receives a connec- 
tion from the user telephony communications device. 

85. The system of claim 84, wherein the system is 
operable to route electronic mails intended for the remote 
user to the user telephony communications device after the 
system receives a connection from the user telephony com- 

86. The system of claim 84, wherein the system is 
operable to route faxes intended for the remote user to the 
user telephony communications device after the system 
receives a connection from the user telephony communica- 
tions device. 

87. The system of claim 78, wherein a local area network 
is located at the corporate ofSce, wherein the system is 
coupled to the local area network; 

wherein the system is operable to route local area network ^ 
data intended for the remote user to the user telephony 
s device after the system receives a 
a from the user telephony communications 

88. The system of claim 78, gj 
wherein the system is operable to communicate telephony 

control information with the user telephony c 



cations device, wherein said telephony control infor- 
mation enables the user telephony communications 
device to behave as an extension to a telephony server 
at the corporate ofSce. 
* 89. The system of claim 88, wherein the system is 
operable to communicate said telephony control information 
with the user telephony communications device in response 
to the system receiving a communication from the user 
10 telephony communications device and receiving said iden- 
tification information from the user telephony communica- 
tions device. 

90. A method for providing a remote user operating a user 
telephony communications device with access capabilities 
to a corporate office, wherein the corporate ofSce includes a 
virtual presence server, the method comprising: 

the user telephony communications device connecting to 
the corporate office on a communication line and 
20 providing identification information; and 

the virtual presence server communicating telephony con- 
trol information with the user telephony commimica- 
tions device on the communication line, wherein said 
communicating telephony control information enables 
2^ the user telephony communications device to behave as 
an extension to a telephony server at the corporate 
office; 

wherein the virtual presence server communicates said 
telephony control information on the communication 
line in response to the user telephony communications 
device connecting to the corporate ofBce and providing 
said identification information. 

91. The method of claim 90, wherein the corporate office 
includes a corporate office telephone coupled to the tele- 
phony server and used by the remote user when the remote 
user is physically present in the corporate office; 

wherein the user telephony communications device 
behaves substantially like said corporate office tele- 
phone in response to the virtual presence server com- 
municating said telephony control information with the 
user telephony communications device. 

92. The method of claim 90, further comprising: 
the remote user calling a party after said connecting and 

after the virtual presence server communicates tele- 
phony control information with said user telephony 
communications device, wherein said calling includes 
the user telephony communications device using said 
telephony control information to behave as an exten- 
sion to the telephony server. 

93. The method of claim 90, wherein the corporate office 
further includes a plurality of telephones coupled to said 
telephony server, wherein each of said plurality of tele- 
phones coupled to said telephony server have a tocal 
extension, the method further comprising: 

the remote user calling a co-worker at the corporate office 
after said cotmecting and after the virtual presence 
server communicates telephony control information 
with the user telephony communications device, 
wherein said calling the co-worker includes the remote 
user dialing a local extension of a telephone associated 
wilb said co-worker. 

94. The method of claim 90, wherein said telephony 
control information includes one or more of message 
indications, line indications, and LCD display information. 
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95. The method of daim 90, wherein the corporate ofBce 
includes a first telephone number associated with the remote 
user and used to access the remote user at the corporate 

wherein calls made to said first telephone number which - 
are intended for the xiser at the corporate ofiSce are 
automatically routed on the communication line to the 
user telephony communications device. 

96. The method of claim 95, further comprising: 

the corporate ofBce receiving a telephone call made to 
said first telephone number, wherein said telephone call 
is intended for the remote user operating said user 
telephony communications device; and 

automatically routing said telephone call made to said first 
telephone number to the user telephony communica- 
tions device on the communication line, wherein said 
automatically routing is performed in response to the 
user telephony communications device connecting to 



97. The method of claim 96, further comprising: 

the user telephony communications device and the virtual 
presence server communicating voice information on 
the communication line after said automatically routing 
said telephone call; 

the virtual presence server performing data transfers with 
the use telephony communications device on the com- 
munication line during the user telephony communica- 
tions device and the virtual presence server communi- 
cating said voice information. 

98. The method of claim 96, wherein the virtual presence 
server communicates voice and telephony control informa- 
tion with the user telephony coEomunications device on the 

99. The method of claim 96, wherein the virtual presence 
server communicates voice, data and telephony control 
information with the user telephony communications device 
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ABSTRACT 



The alternate destination redirection (ADR) feature (102) of 
telephone switching systems (101) or an equivalent is used 
to implement a "post-route" routing architecture having the 
benefits of a "pre-route" routing architecture in a network 
ACD (FIG. 1). The ADR feature is administered in the 
network (100) for individual ACD systems and individual 
call types at each ACD system to identify another ACD 
system as an alternative destination for calls of the indi- 
vidual call type rejected by the individual ACD system. The 
network distributes (302) calls to the pluraUty of ACD 
systems (110-112) on a basis (e.g., fixed percentage, round- 
robin) that does not require the network to know the status 
of the individual ACD systems. Upon having a call of an 
individual type routed thereto, an individual ACD system 
checks (304) the status of the ACD system that is adminis- 
tered as the alternative destination for its rejected calls of the 
individual type. If it determines that it can provide the better 
service, the individual ACD system services (314) the call. 
If it determines that the alternative destination ACD system 
can provide the better service, the individual ACD system 
rejects (308) the call, whereupon the network, operating 
under influence of the ADR feature, releases (310) the 
connection of the call to the individual ACD system and 
reroutes (312) the call to the alternative destination ACD 
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METHOD OF ROUTING CALLS IN AN 
AUTOMATIC CALL DISTRIBUTION 
NETWORK 

TECHNICAL FIELD 
This invention pertains generally to automatic call distri- 
bution (ACD) systems, also known as call centers or 
telemarketing systems, and specifically to the routing of 
calls among such systems in a network of such systems. 

BACKGROUND OF THE INVENTION 
"Network ACD" refers to a plurality of ACD systems that 
are 10 interconnected with each other (networked) by 
a — typically the public telephone — communications net- 
work. There are two main types of network ACD routing 
architectures in use. One is a "pre-route" or "network-route" 
architecture, which makes routing decisions while the call is 
still in the interconnecting (e.g., public telephone) network. 
With this architecture, it is difBcult for the routing node to 
obtain timely information on the status of the individual 
ACDs in order to make a good routing decision. However, 
this architecture has the advantage that it does not use 
telecommunications links (e.g., telephony trunks) to route a 
call to the destination ACD beyond those that would be used 
to complete a regular, non-ACD, call. The other architecture 
is a "post-roule" or "premises-route" architecture, which 
makes routing deci.sions after the call has been delivered to 
an ACD system. With this architecture, very high-quality 
routing decisions can be made by the receiving ACD. 
Unfortunately, the re-routing of the call to different ACDs in 
the network requires the use of additional communications 
links — those required to connect the call from the receiving 
ACD to the destination ACD. This use of additional network 
resources to complete the call is imdesirable. The ideal 
solution would be to make high-quality routing decisions 
without the need to use additional network resources for 
routing the call. 

SUMMARY OF THE INVENTION 
This invention is directed to solving these and other 
problems and disadvantages of the prior art. Illustratively 
according to the invention, the alternate destination redirec- 
tion (ADR) feature of telephone switching systems (also 
known as the alternate destination call redirection, or < 
ADCR) or an equivalent is used to implement a "post-route" 
routing architectiu-e having the benefits of a "pre-route" 
routing architecture in a network ACD. The ADR feature is 
administered in the network, for individual ACD systems 
and individual call types at each ACD system, to identify • 
another ACD system as the alternative destination for calls 
of the individual call type rejected by the individual ACD 
system. The network distributes calls to the pluraHty of ACD 
systems on a basis (e.g., fixed percentage, round-robin) that 
does not require the network to know the status of the 
individual ACD systems. Upon having a call of an individual 
type routed thereto, an individual ACD system checks the 
status of the ACD system that is administered as the alter- 
native destination for its rejected calls of the individual type. 
If it determines that it can provide the better service, the 
individual ACD system services the call. If it determines that 
the alternative destination ACD system can provide the 
better service, the individual ACD system rejects the call, 
whereupon the network, operating under influence of the 
ADR feature, releases the connection of the call to the 
individual ACD system and reroutes the call to the alterna- 
tive destination ACD system. 
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Generally according to the invention, routing of commu- 
nications to ACD systems in a network of a plurality of ACD 
systems interconnected by a communications network is 
effected as follows. The communications network routes a 

5 communication to a selected one of the plurality of ACD 
systems. In response to having the communication routed 
thereto, the selected ACD system determines whether or not 
it will service the communication, by checking the status of 
the other ACD system and determining therefrom whether it 

10 or the other ACD system can provide better service to the 
communication. In response to determining that it will not 
service the communication, the selected ACD system sends 
a rejection (e.g., a "busy" indication) to the communications 
network. In the communications network, the other ACD 

5 system is identified (e.g., administered in the ADR feature or 
the equivalent) as the alternative destination for the com- 
munication rejected by the selected ACD system. Therefore, 
in response to receiving the rejection, the communications 
network releases a connection of the communication to the 

0 selected ACD system and reroutes the commtinication to the 
other ACD system. 

The invention incorporates the advantages of both pre- 
route and post-route architectures without the disadvantages 
of each. That is, it makes high-quality routing decisions 

s without the need for additional trunking. It is also lower in 
cost than both traditional types of network ACD routing 
architectures: it does not have the capital costs for network 
servers and gateways that are incurred with pre-route 
architectures, and it does not have the extra trunking costs 

> incurred by post-route architectures. Furthermore, for ACD 
systems that already have the capability to determine the 
status of other ACD systems, it requites no hardware 
changes or software development to implement — ^proper 
administration of the ACD systems and of the network is all 

' that is required. 

These and other advantages and featares of the invention 
will become more apparent from the following description 
of an illustrative embodiment of the invention considered 
together with the drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram of a network ACD that includes 
an illustrative embodiment of the invention; 

FIG. 2 is a block diagram of data entries of an ADR 
feature of a switching node of the network ACD of FIG. 1; 

FIG. 3 is a functional flow diagram of operations per- 
formed by the network ACD of FIG. 1 to route a call to an 
appropriate ACD system; and 

FIGS. 4-11 are each a block diagram of an alternative 
embodiment of the invention in the network ACD of FIG. 1. 

DETAILED DESCRIPTION 
FIG. 1 shows an illustrative network ACD which com- 
prises a plurality of ACD systems 110-112 mlerconnected 
(networked) with each other and with calling and/or called 
parties via the public switched telephone network (PSTN) 
100, the Internet, or some other communications network. 
Illustratively, ACD systems 110-112 are connected to PSTN 
100 via trunks 113-115, which preferably are ISDN tranks. 
PSTN 100 includes one or more conventional switching 
nodes 101 for routing communications (e.g., calls) to their 
destinations, which in this case are the ACD systems 
110-112. PSTN 100 further includes a conventional call 
allocator 103, which is a stored-program-controUed machine 
that tells switching nodes 101 which ACD calls to route to 
which one of ACD systems 110-112. 
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Switching nodes 101 of PSTO 100 conventionally pro- system and treats all ACD systems equally, as non-central 
vide the Alternate Destination Redirection (ADR) feature ACD systems connected in a ring. Call allocator 103 is 
102, or an equivalent. As shown in FIG. 2, this feature programmed to perform round-robin routing of calls to ACD 
allows a smgle forwarding number 204 to be administered in systems 110-112, whereby they are all equally loaded with 
a switchmg node 101 for each call type (e.g., caUed number, 5 calls, and the ADR feature 102 of switching nodes 101 and 
or DNIS) 203 for each ACD system 110-112 served by that the post-route arrangements of the ACD systems 110-112 
switching node 101. When a switching node 101 delivers a administered such that each ACD system 110-112 corn- 

call to the destination identified by the called number and the jj, ^^j^, ^ ^^^^ ^^^^^3 ^^^^^ ^ 

destinauon rephes with a "busy", the switching node 101 different one of the other ACD systems 110-112. Ihis 
releases the call rannechon to the destination and reroutes jo embodiment is shown for one caU type in FIG. 6. 
the call to the call type's (called number's) 5 forwardmg „ , ^ ^- „ ^ , 

number specified for that destination. »°°"lf' alternative embodiment causes calls of the 

According to the invention, the ADR feature 102 or an '^'..T Tv ?lTArn ' ^^7., X"? 
equivalent ^ used to achieve the advantages of both pre- ^J^}"' f f '° ^'IJf'' ^^^'^1° 111 in mulUple 

, J . . ^ 1 A/-.I-. 1.-T ^ -.u streams(e.g., to different DNlSs), and pnmary ACD system 

route and post-route network ACD architectures without m , j-i. , fAor>, . im j m i ■ 
„,tf- .if J- J . c -.u ^ -n.- • 111 has a different one of ACD system 110 and 112 admm- 

iStw °l f^' 1^ istered in ADR feature 102 of switching node 101 as the 

iUustrativelyaccomphshed asfoUows. CaUd^^ backup system for each of the multiple streams. This 

admm^tered to operate w,t^^^^ embodiment is shown for one call type I FIG. 7. 

from ACD systems 110-112, and to smiply route a percent- rut 

age of calls of each call type to each ACD system 110-112. ,„ ^ °^ streams need be of the same size (the same 

One of the ACD systems U0-U2, generally the one with the °^ '^^ ^ example, the streams may be sized 

greatest number of agents for handUng calls of a call type, ProportionaUy to the relative sizes of the backup ACD 
is denoted as a "central" ACD system Ul for that call type, systems for the correspondmg streams. Also, not all of the 
and call altocator 103 is administered to deliberately under- systems need employ multiple streams; for example, 

load the central ACD system 111 and to overload the other « °°^y °^ ^^D systems lU may emptoy multiple 
ACD systems UO and 112 with calls of this type. As a result, ^^'^ ^'"^'^ °^ '^'^^ ^CD systems 110 and 112 
there will be a constant need to redirect a smaU percentage ^^P^°y^, » ^ stream for each call type. This variant is 
of calls of this type from each non-central, or primary, ACD ^^"^ 'yPe m HG. 8. 

system 110 and 112 to the central, or backup, ACD system ^h^ described architecture is extendable to network ACDs 
111 in order to maintain an even load-balance across the 30 with large numbers of ACD systems 110-112 and 910-912 
network. This redirection is provided by the ADR feature where the network ACD is divided into a plurality of 
102, which is administered for each call type (e.g., each sub-networks 900 and 901, each with its own central ACD 
DNIS) for each non-central ACD system to redirect calls of system Ul and 911, respectively. Call loads are balanced 
that type to the central ACD system. When a call of a across the sub-networks 900 and 901 by connecting each 
particular type is routed to the central ACD system for that 35 central ACD system Ul, 911 to the other ACD systems 110 
call type, the call is simply queued to the appropriate spUt. 112, 910 and 912, respectively, in its sub-system 900, 

But, as shown in FIG. 3, when a call of that type arrives, at '®1. respectively, in the manner shown in one of the HGS. 
step 300, and is routed to a non-central ACD system for that and by connecting togetiier the two central ACD 

call type, at step 302, a post-route arrangement (such as is systems Ul and 9U to compare their service with, and to 
described in U.S. Pat. No. 5,754,639, for example) is used 40 excess calls to, one another. This embodiment is shown 
by that non-central ACD system to compare the status of its call type in FIG. 9. 

splits with the status of the splits of the cenfral ACD system, A variation on the embodiment of FIG. 9 involves the two 
at step 304. If the non-central ACD system can offer a belter central ACD systems Ul and 911 comparing their service 
service than the central ACD system, as determined at step with, and routing excess calls to, one of the non-central ACD 
306, the call is simply queued to the appropriate split and is 45 systems 912 and UO, respectively, of the other sub-system, 
serviced at the non-central ACD system, at step 314. If the This variation is shown for one call type in FIG. 10. 
central ACD system can offer a better service than this In a network ACD comprising ACD systems of greatly 
non-central ACD system, as determined at step 306, a varying sizes, including very small ACD systems mO-1112 
rejection (e.g., a "busy" signal) is immediately returned by where accurate service predictions are diSBcuIt, the looka- 
thenon-centralACD system to a switching node 101, at step jq head interflow (LAI) of ACD systems such as the Lucent 
308, which triggers the ADR feature 102. This feature causes Definity® ACD system may be used to deliver calls to the 
switching node 101 to release the call connection to this very smallACD systems lUO-1112. This configuration is an 
non-central ACD system, at step 310, and to reroute the call extension of the configuration of FIG. 9, and is shown in 
to the designated alternate destination, which in this FIG. 11. Tlie small ACD systems U10-1U2 do not receive 
example is the central ACD system, at step 312. At the 55 incoming calls directly from the network 100; rather, calls 
central ACD system, the rerouted call is queued to the are redirected from central ACD systems lU and 911 to the 
appropriate split, at step 314. The just-described embodi- small ACD systems U10-1U2 using LAI when an agent 
ment of the invention is shown for one call type in FIG. 4. becomes available at the small ACD systems U10-1U2. 

Alternatively, the central ACD system Ul may function Although the calk redirected to the small ACD systems 
just hke one of the non-central ACD systems 110 and 112 as 60 U10-U12 via LAI do require additional call trunks, this 
shown in FIG. 3, by comparing its service quahty with and accounts for a very small percentage of the total number of 
forwarding its excess calls to one — typically the largest calls. 

one — of the non-central ACD systems 110 and 112. This Of course, various changes and modifications to the 
alternative is shown for one call type in FIG. 5. illustrative embodiments described above will be apparent to 

Another alternative embodiment, found to be particularly 65 those skilled in the art. For example, instead of receiving 
useful when all ACD systems U0-U2 ace of approximately status-indicative messages from a backup ACD system, a 
the same size, eliminates the concept of a central ACD primary ACD system may merely check whether the backup 
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ACD system is presenting a "busy" indication to arriving 
calls, and use this as the criterion for determining whether it 
or the backup ACD system can provide the better service. 
Such changes and modifications can be made without 
departing from the spirit and the scope of the invention and 5 
without diminishing its attendant advantages. It is therefore 
intended that such changes and modifications be covered by 
the following claims except insofar as limited by the prior 
art. 

What is claimed is: 

1. A method of routing communications to ACD systems 
in a network of a plurality of ACD systems interconnected 
by a communications network, comprising: 

the communications network routing a first communica- 
tion to a selected one of the plurality of ACD systems; 15 

in response to having the communication routed thereto, 
the selected ACD system checking status of another 
one of the pluraUty of ACD systems to determine 
whether or not the selected ACD system will service 
the first communication; 20 

in response to determining that the selected ACD system 
will not service the first communication, the selected 
ACD system sending a rejection to the communications 
network; 

in response to receiving the rejection, the communications 25 
network releasing a connection of the first communi- 
cation to the selected ACD system; and 

further in response to receiving the rejection, the com- 
munications network rerouting the first communication 
to the other ACD system, which is identified in the 3o 
communications network as an alternative destination 
for the first communication rejected by the selected 
ACD system. 

2. The method of claim 1 wherein: 
checking status comprises 

determining from the status which one of the selected 
ACD system and the other ACD system can provide 
better service to the commtmication. 

3. The method of claim 1 wherein: 



ACD S3 



receiving a status-indicative message from the other 
ACD system. 

4. The method of claim 1 wherein: 

checking status comprises ^ 
determining whether the other ACD system is present- 
ing a busy indication to communications. 

5. The method of claim 1 wherein: 

the communications network routes a first pluraUty of 
communications to the selected ACD system which j 
overloads the selected ACD system, and routes a sec- 
ond plurality of communications to the other ACD 
system which underloads the other ACD system, so that 
the other ACD system has capacity to service commu- 
nications rerouted thereto from the selected ACD sys- j 
tern. 

6. The method of claim 1 wherein: 

the first communication is of a first type; and 
the method further comprises 

the communications network routing a second 61 
communication, of a second type, to the selected ACD 



in response to having the second communication routed 
thereto, the selected ACD system checking status of a 
third one of the plurality of ACD systems to determine 65 
whether or not the selected ACD system wiU service 
the second commtmication. 



0 determining that the selected ACD system 
rvice the second communication, the selected 
;m sending a rejection of the second com- 

1 to the communications network, 

in response to receiving the rejection of the second 
communication, the communications network releasing 
a connection of the second communication to the 
selected ACD system, and 

further in response to receiving the rejection of the second 
communication, the communications network rerout- 
ing the second communication to the third ACD 
system, which is identified in the communications 
network as an alternative destination for commimica- 
tions of the second type rejected by the selected ACD 

7. The method of claim 6 further comprising: 
administering the communications network to indicate, 

for each type of commiuications, an alternative desti- 
nation ACD system for servicing communications of 
that type rejected by the selected ACD system. 

8. The method of claim 7 wherein: 
administering comprises 

administering an alternate destination redirection (ADR) 
feature, or an equivalent, of a switching system of the 
communications network. 

9. The method of claim 8 wherein: 
sending a rejection comprises 
sending a busy indication. 

10. The method of claim 6 further comprising: 

the communications network routing some 
communications, including a third communication of 
the first type and a fourth communication of the second 
type, to the other ACD system, and routing other 
communications, including a fifth communication of 
the first type and a sixth commtmication of the second 
type, to the third ACD system; 

in response to having the third or the fourth commtmica- 
tion routed thereto, the other ACD system determining 
whether or not the other ACD system will service the 
third or the fourth communication; 

in response to determining that the other ACD system will 
not service the third or the fourth commtmication, the 
other ACD system sending a rejection of the third or the 
fourth commtmication to the communications network; 

in response to having the fifth or the sixth communication 
routed thereto, the third ACD system determining 
whether or not the third ACD system will service the 
fifth or the sixth communication; 

in response to determining that the third ACD system will 
not service the fifth or the sixth communication, the 
third ACD system sending a rejection of the fifth or the 
sixth communication to the communications network; 

in response to receiving any one of the rejections from the 
second or the third ACD, the communications network 
releasing a connection of the rejected communication 
to the ACD system to which the connection connects; 

further in response to receiving the rejection of the third 
or the fifth communication, the communications net- 
work rerouting the third or the fifth communication to 
the selected ACD system, which is identified in the 
communications network as an alternative destination 
for conmiunications of the first type rejected by the 
other ACD system and by the third ACD system; 

further in response to receiving the rejection of the fourth 
communication, the communications network rerout- 



us 6,366,668 Bl 



ing the fourth communication to the third ACD system, 
which is identified in the communications network as 
an alternative destination for communications of the 
second type rejected by the other ACD system; and 
further in response to receiving the rejection of the sixth 5 

ing the sixth communication to the other ACD system, 
which is identified in the communications network as 
an alternative destination for communications of the 
second type rejected by the third ACD system. n 

11. The method of claim 1 wherein: 
determining comprises 

the selected ACD system obtaining information firom the 
other ACD system regarding service that the commu- 
nication would receive at the other ACD system, 

comparing the service that the communication would 
receive at the other ACD system with service that the 
communication would receive at the selected ACD 
system, and 

in response to determining that the communication would 
receive better service at the other ACD system, sending 
the rejection to the communications network. 

12. The method of claim 1 further comprising: 

the communications network routing a second communi- 25 
cation to the other ACD system and routing a third 
' n to a third one of the plurality of ACD 



in response to having the third communication routed 
thereto, the third ACD system determining whether or 30 
not the third ACD system will service the third com- 
munication; 

in response to determining that the third ACD system will 
not service the third communication, the third ACD 
system sending a rejection of the third communication 35 
to the communications network; 

in response to receiving the rejection of the third 
communication, the communications network releasing 
a connection of the third communication to the third 
ACD system; *° 

further in response to receiving the rejection of the third 
communication, the communications network rerout- 
ing the third communication to the other ACD system, 
which is identified in the communications network as 
an alternative destination for the third communication *^ 
rejected by the third ACD system; and 

in response to having the second communication routed 
thereto and having the first and the third communica- 
tions rerouted thereto, the other ACD system servicing 
the first, the second, and the third communications. 

13. The method of claim 12 wherein: 

the communications network routes a first stream of first 
communications to the selected ACD system which 
overloads the selected ACD system, routes a second 55 
stream of second communications to the other ACD 
system which underloads the other ACD system, and 
routes a third stream of third communications to the 
third ACD system which overloads the third ACD 

14. The method of claim 12 further comprising: 

the communications network routing a fourth communi- 
cation to the other ACD system; 

in response to having the fourth communication routed 
thereto, the other ACD system determining whether or 65 
not the other ACD system will service the fourth 
communication; 



in response to determining that the other ACD system will 
not service the fourth communication, the other ACD 
system sending a rejection of the fourth communication 
to the communications network; 

in response to receiving the rejection of the fourth 
communication, the communications network releasing 
a connection of the fourth communication to the other 
ACD system; and 

further in response to receiving the rejection of the fourth 
communication, the communications network rerout- 
ing the fourth communication to the selected ACD 
system, which is identified in the communications 
network as an alternative destination for the fourth 
communication rejected by the other ACD system. 

15. The method of claim 14 further comprising: 

the communications network routing a fifth communica- 
tion to the other ACD system; 

in response to having the fifth communication routed 
thereto, the other ACD system determining whether or 
not the other ACD system will service the fifth com- 



in response to determining that the other ACD system will 
not service the fifth communication, the ACD system 
sending a rejection of the fifth communication to the 
communications network; 

in response to receiving the rejection of the fifth 
communication, the communications network releasing 
a connection of the fifth commimication to the other 
ACD system; and 

further in response to receiving the rejection of the fifth 

ing the fifth communication to the third ACD system, 
which is identified in the communications network as 
an alternative destination for the fifth communication 
rejected by the other ACD system. 

16. The method of claim 15 wherein: 

the communications network routes a stream of fourth 
communications and a stream of fifth communications 
to the other ACD system and relative sizes of the 
streams of fiiurth and fifth communications are propor- 
tional to relative capacities of the selected and the third 
ACD systems to service comnmnications. 

17. The method of claim 1 further comprising: 

the communications network routing a second communi- 
cation to the other ACD system and routing a third 
communication to a third one of the plurality of ACD 
systems; 

in response to having the third communication routed 
thereto, the third ACD system determining whether or 
not the third ACD system will service the third com- 



in response to determining that the third ACD system will 
not service the third communication, the third ACD 
system sending a rejection of the third communication 
to the communications network; 

in response to receiving the rejection of the third 
communication, the communications network releasing 
a connection of the third commimication to the third 
ACD system; 

further in response to receiving the rejection of the third 

ing the third communication to the other ACD system, 
which is identified in the communications network as 
an alternative destination for the third a 
rejected by the third ACD system; 
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in response to having the second communication routed 
thereto, the other ACT) system determining whether or 
not the other ACD system will service the second 
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in response to determining that the other ACD system will 
not service the one communication, the other ACD 30 
system sending a rejection of the second conununica- 
tion to the communications network; 

in response to receiving the rejection of the second 
communication, the communications network releasing 
a connection of the second communication to the other 35 
ACD system; 

further in response to receiving the rejection of the second 
communication, the communications network rerout- 
ing the second communication to the third ACD 
system, which is identified in the communications ^ 
network as an alternative destination for the second 
communication rejected by the other ACD system; 

in response to having the third commimication routed 
thereto, the third ACD system determining whether or 
not the third ACD system will service the third com- 



in response to determining that the third ACD system will 
not service the third communication, the third ACD 
system sending a rejection of the third communication 
to the communications network; 

in response to receiving the rejection of the third 
commimication, the communications network releasing 
a connection of the third communication to the third 
ACD system; and 3, 

further in response to receiving the rejection of the third 
communication, the communications network rerout- 
ing the third communication to the selected ACD 
system, which is identified in the communications 
network as an alternative destination for the third 61 
communication rejected by the third ACD system. 

19. The method of claim 1 fiirther comprising: 

the communications networic routing a second communi- 
cation of a first type and a third communication of a 
second type to the other ACD system, and routing a 6: 
fourth communication to a third one of the plurality of 
ACD systems; 



in response to determining that the other ACD system will 5 
not service the second communication, the other ACD 
system sending a rejection of the second communica- 
tion to the communications network; 

in response to receiving the rejection of the second 
communication, the communications network releasing 
a connection of the second communication to the other 
ACD system; 

further in response to receiving the rejection of the second 
communication, the communications network rerout- 
ing the second communication to the third ACD ^ 
system, which is identified in the communications 
network as an altemative destination for the second 
communication rejected by the other ACD system. 
18. The method of claim 1 further comprising: 
the communications network routing a second communi- 
cation to the other ACD system and routing a third 
communication to a third one of the plurality of ACD 
systems; 

in response to having the second communication routed 2s 
thereto, the other AGO system determining whether or 
not the other ACD system will service the second 



in response to having the second or the third communi- 
cation routed thereto, the other ACD system determin- 
ing whether or not the other ACD system will service 
the second or the third commimication; 
in response to determining that the other ACD system will 
not service the second or the third communication, the 
other ACD system sending a rejection of the second or 
the third communication to the communications net- 
in response to having the fourth communication routed 
thereto, the third ACD system determining whether or 
not the third ACD system will service the fourth 
communication; 
in response to 



m sending a 



ion of the fourth communication 
network; 

in response to receiving the rejection of the second, the 
third, or the fourth communication, the communica- 
tions network releasing a connection of the rejected 
communication to the ACD system to which the con- 
nection connects; 

further in response to receiving the rejection of the second 
communication, the communications network rerout- 
ing the second communication to the selected ACD 
system, which is identified in the communications 
network as an altemative destination for communica- 
tions of the first type rejected by the other ACD system; 

further in response to receiving the rejection of the third 
communication, the communications network rerout- 
ing the third communication to the third ACD system, 
which is identified in the communications network as 
an alternative destination for communications of the 
second type rejected by the other ACD system; and 

further in response to receiving the rejection of the fourth 
communication, the communications network rerout- 
ing the fourth communication to the other ACD system, 
which is identified in the communications network as 
an alternative destination for communications rejected 
by the third ACD system. 

20. The method of claim 1 further comprising: 

the commiuicatioDS network routing individual commu- 
nications to different ones of a first plurality of the ACD 
systems that indudes the selected and the other ACD 
systems; 

in response to having an individual communication routed 
thereto, an individual ACD system of the first plurality 
determining whether or not the individual ACD system 
will service the individual communication; 
in response to determining that the individual ACD sys- 
tem will not service the individual communication, the 
individual ACD system sending a rejection to the 
communications network; 
in response to receiving a rejection of an individual 
from an individual ACD system, the 
; network releasing a connection of the 
individual communication firom the individual ACD 
system; and 

further in response to receiving the rejection of the 
individual communication from the individual ACD 
system, the communications network rerouting the 
individual commimication to a particular one of the first 
plurahty of ACD systems which is identified in the 
communications network as an alternative destination 
for the individual communication rejected by the indi- 
vidual ACD system. 
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21. The method of claim 20 wherein: 

routing individual communical 

the communications network routing individual 
communications, including a communication of a first 
type and a communication of a second type, to the other ' 
ACD system; and 

rerouting the individual communication comprises 

further in lesponse to receiving the rejection of the 
individual communicatiDn from the individual ACD jq 
system of the iSrst plurality, other than the rejection of 
the communication of the second type from the other 
ACD system, the communications network rerouting 
the individual communication, other than the commu- 
nication of the second type, to a particular one of the 15 
first plurality of ACD systems which is identified in the 
communications network as an alternative destination 
for the individual communication rejected by the indi- 
vidual ACD system of the first plurality, other than for 
the communication of the second type rejected by the 20 
other ACD system, and 

further in response to receiving the rejection of the 
individual communication of the second type from the 
other ACD system, the communications network 
rerouting the individual communication of the second 25 
type to a particular one of a second plurality of ACD 
systems that excludes the first plurality, which is iden- 
tified in the communications network as an alternative 
destination for the individual communication of the 
second type rejected by the other ACD system; and 30 
the method further comprises 

the communications network routing individual commu- 
nications to different ones of the second plurality of the 
ACD systems, including routing a communication of 
the first type and a communication of the second type 
to a third ACD system of the second plurality. 
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in response to having an individual communication routed 
thereto, an individual ACD system of the second plu- 
rality determining whether or not the individual ACD 
system will service the individual communication, 

in response to determining that the individual ACD sys- 
tem will not service the individual communication, the 
individual ACD system of the second plurality sending 
a rejection to the communications network, 

in response to receiving a rejection of an individual 
commumcation from an individual ACD system of the 
second plurality, the communications network releas- 
ing a connection of the individual commimication to 
the individual ACD system of the second plurality, 

further in response to receiving the rejection of the 
individual communication from the individual ACD 
system of the second plurality, other than the rejection 
of the commumcation of the second type from the third 
ACD system, the communications network rerouting 
the individual communication, other than the commu- 
nication of the second type, to a particular one of the 
second plurality of ACD systems which is identified in 
the communications network as an alternative destina- 
tion for the individual communication rejected by the 
individual ACD system of the second plurality, other 
than for the communication of the second type rejected 
by the third ACD system, and 

further in response to receiving the rejection of the 
individual communication of the second type from the 
third ACD system, the communications network rerout- 
ing the individual communication of the second type to 
a particular one of the first plurality of ACD systems 
which is identified in the communications network as 
an alternative destination for the individual communi- 
cation of the second type rejected by the third ACD 



